Speculum Nanuticum, 


A Looking-Glaſs 


FOR 


%, be £ G 
a, be 
b "4 
4 Go * 
be ED 2 L 
7-4 - we >> 
eE -,® oY X mz 
7% yo: 
v "I 
—-— 
»; mts, : 6 . 'S.) 


W herein they may behold , how by a 


{mall Inſtrument,called the PLaitn SCALE, 
aj] Nautical Queſtions, and Aſtronomical Propoſitions, 
are very ealily and demonſtratively pertormed. 
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Whereunto are added many new Propoſitions 
in Navigation and Altronomy; and alſo a third Book, 
ſhewing a new way of Dialling. With an Appendix containing 
the Uſe of all [nituments thar are uſed at Sea. 
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TO THE 
WORSHIPFUL, 


THE 
MASTER, WARDENS, & ASSISTANTS 
OF THE 
TRINITY HOUSE: 
FZOHN ASPLEFT, 
I.N 
TESTIMONY OF THE HONOUR 
HE BEARS. TO THE 
GOVERNORS & PRACTICERS. 
OF THE ART OF 


NAVIGATION, 
DEDICATES THESE HIS 
FIRST LABOURS. 
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The Stationer to the Reader. 


SEEDS «7s little Book having been well ac- 
SS, Y cepted "x among yed-men Es he 
D22ons firſt fruits of Mr. Alpley's 
TEE thematical Studies, paſſi 4 fox x 
Rf bh is Impreſſions witho «4 any  alte= 
CU IIS NED teration 5 and ſo 1 donvt not might 
Pave done ſtill: But becauſe fince that timethere have 
2% n ſever: al Books put out of this nature, have pro- 
cured this to be reUt/ ed. and ſc eral Alterations and 
Additions to be made ther ein : So that here you 
have both the old, and a new Book intermingled all 
in one, with a'third part added thereto, concerning 
Dialling, by a way not formerly publiſhed by any. 
All which I doubt not you will kindly accept ke 
receive much delight and profit thereby. 
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The Firſt Boo K, 


—_ _ 


The Explanation of certain Terms of Geometry, 


ms, Eing intended in this Treatiſe of the plain Scale, 

; Yf to declare the manner of projection of the | 
"&=8g| Sphere, -» plaxo, I have thought fitting , firſt ro | 
& ſhew unto you ſome terms of Geometry , which | 


RJ ES are neceflary for the. unlearned to. know, (for 
E234 whoſe ſake chiefly I wrice this Treatiſe ) before 

they enter into the defanition of the Sphere, _ 
Firſt therefore I intend to relate unto you, what a Point or Prick is, 
B and 
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and afterward a Line both right and crooked , and ſuch forts thereof 
as are appertinent unto the operations and uſe of this Scale, _ 

Punitum, or a Point, 1s the beginning of things ; or a Prick ſuppo- 
ſed indivilible , void of length, breadth, and depth: as in the Figure 
following is noted by the point or prick A. 

Linea, or a Line,ts a ſuppoſed length,or a thing extended in it ſelf in 
length, not having breadth nor thickneſs, as is ſet forth unto you by 
the LineB AD, 


Parallela, or a Parallel Line, is a Line drawn by the (ide of another 
Line ,. in ſuch ſort that they may be equidiſtant in all places, And 
of ſuch parallels, two only belong unto this work of the plain 
Scale, that is to ſay , the right lined Parallel , and the circular 


Parallel. 


Right lined Parallels are two right lines equidiſtant one from ano- - 


ther, which being drawn forth infinitely, would never. touch or meet 
oneanother,as you-may ſee in the Figure,where the line H Lis paralle] 
anto- the line C E.and the line GF is parallel: unto them-both, 
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A circular Parallel is a circle drawn either within or wichout ano - 
ther circle upon the ſame center , as you may ſee plainly by the two 
circles BCDE, and XVY W. Theſe circles are both drawn 
upon the center A , and theretore are parallel the one unto the other. 
T here is another kind of Parallel alſo, which is called a Serpentine Pa- 
rallel, but becauſe it is not belonging unto the uſe of this Scale, 1 
will omit it, and fo proceed unto the reſt, 

Perpendiculuns, or a Perpendicular, is a line raiſed trom,, ox ler 
fall upon another line, making equal Angles on both lides,as you may 
ſee declared in the Figure, wherein the live A C is perpendicular un-. . 
to the line B A D, making equal angles in the point A. 

Drameter circnlt., or the Diameter of a Circle, is a right line 
drawn thorow the center ot any circle, in ſuch ſori that-it may divide 
the circle into two equal parts, as you may ſee the line, B AD is. the 
Diameter of the circle BCDE, becauſe ir paſleth thorow the center 
A, and the two ends thereof do divdie the circle into two equal parts 
in the two extreams B and D. making the ſemicircle B C D equal 
unto the ſemicircle DEB. | | 533 

Semidtamster orrgult, or the Semidiameter of a circle, 1s. halt of the 
Diameter, and 1s contained betwixt the center, and the one {ide of 
the circle, as the line A D 1s the Semidtameter of the circle BC D E, 
This Semidiameter contains 60 degrees of the line of Chords, which 
we ſometimes call the Radius. 

Semicirculw, or a Semicircle, tis the one half of a circle drawn 
upon his Diameter and is contained upon the Superficies or Surface 
of the Diameter, as the Semicircle B C D, which is halt of the circle 
BCDE, and 1s contained above the Diameter B A D. 

Onadrans crrcult, is the fourth part of a cirele , and'is contained 
betwixt the Semidtameter of the cirele , aud a.ling drawn perpendi- 
cular unto the Diameter of the ſame+eirle from rhe center thereof, 
dividing the Semicircle into two equal parts, of the which parts 
the one is the Quadrant , or forth part of the ſame.circle. As for 
example, the Diameter of the circle BCD E is the lineBAD , di- 
viding the circle into two equal parts : then from the center A raiſe 
the perpendicular A C, dividing the Semicircle likewiſe into two 
equal parts;' ſo 5 ABC, or ACD, the Quadrant of the circle 


J 


BCDE, which was delired. 
| B 2 CHAP: 
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CHAP. II. 


The manner how to raiſe a Perpendicular from the middle of a {ie 
given, 


7 urs firſt a ground line whereupon you would have a Perpendi- 
cular raiſed, then open your Compaſles unto any diſtance 
( ſo it exceed not the end of your line ) placing one foot of the ſaid 
Compaſſes in the point from whence the Perpendicular is to be raiſed, 
and with the other foot make a mark 1n the line on both fides , then 
removing yonr Compaſſes unto any other diſtance that is greater , 
ſet one foot thereof in one of the marks, and with the other foot 


make an arch over the middle point ; then with the ſame diſtance ot 


your Corpaſles-ſet one foot in the other mark upon the line, and 
with the other foot make another arch of a Circle over the nuddle 
point, ſo that it may croſs the firſt arch , and from the meeting of 
theſe two arches, draw a right line unto the middle point, from which 
the Perpendicular was to be raiſed , which line ſhall be the Perpendi- 
cular delired, 


he. o 7 
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Example, Suppoſe your baſe or -ground line whereupon a Perpen- 
dicular 15 to be raiſed, be the line FL K, and from L the Perpendicu- 
lar is-to be raiſed, ſetone foot of your Compaſſes in the point L, 
and with - the other make the marks G and M on both fides of the 
pointL, then opening yonr Compaſſes wider , ſet one foot in the 
point M, and with the other draw the: arch S overthe point 8 

THEN - 
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then with the ſame diſtance of your Compaſles, ict one tootn G, 
and with the other make the arch R., croſſing the arch 5 11 the 
point T, then from T draw the line T L, which line is perpendicular 
unto the line FL K from the point L, which is the Perpendicular de- 
lired. | 


OO nn 


CHAP. IHE 


To.let a Perpendicular fall from any Point aſſigned, unto the middle of 
a line, 


EZ the line whereupon you would have a Perpendicular let tall, 
sbe the JineL F'K, and the point aligned to be the point T, from 
whence you would have a perpendicular let fall upon the line FE KR; 
firſt ſet one foot of your Compaſſes in T, and open your Compal- 
ſes unto any diftance, ſo that it be more than the diſtance T L, which 
here we ſuppoſe to be the diſtance TM, then make 1n the line 
FLK, the marks G and M, then with your Compaſſes take the one 
half of G M, which is the point L, then from L draw a line unto 
the point T , ſo the line T L ſhall be the Perpendicular which was 
deſired to be let fall from the aſſigned point T, unto the middle of 
the line F LK, | 


CHAP. IV. 
To raiſe a Perpendicular upon the end of a Line. 


Uppoſe the line whereupon you would have a Perpendicular 

railed , be the line FL K, and from the point of F a_.Per- 
pendicular 1s to be raiſed: firſt open you Compaſſes unto any 
diſtance, which 'here we put to be the diſtance F G and ſet one 
foot of your Compaſſes in the point F, and with the other draw the 
arch D EG, then ſet one foot of your Compaſſes in the pint G, 
and. with the other draw thearch E ,; then placing one point of your 


Compaſſes in E, with the other draw the arch D B ; then place yout 
Compaſles 
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Compaſſes in D, and with the ſame diſtance draw the Arch A, cut- 
ting the ArchD B in C, then draw a line from C unto the end of the 
line F L K, unto the afligned point F, ſo ſhall the line C F be a per- 


pendicular raiſed from the end of the line F L K, and from the aſftgn- , 


ed point F. 


—_ 
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CHAP. 'V. 


To let a Perpendicular fall from any point aſſigned, unts the end of a 
Line, 


Et the line FLK be the Baſe os ground line, and from the 
point I a perpendicular is to be let fall upon the end of the lige 

at K, firſt from the aſſigned point I, draw a line unto any part of the 
Baſe, which ſhall be the line 1 H M, then find the middle of the line 
TM, which is at H, place therefore one foot of your Compaſles 


in the point H, and extend the other unto I, with which diſtance 
draw the Arch IN K upon the center H, cutting the Baſe or ground 


line in the point K, then draw the line K I, which line ſhall be the 
Perpendicular delired, 


CHAP. 
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CHAF. VI, 


A right line being grven, how to draw another parallel t hereunto at any 
diſtance required. 


SY the line given be A B, unto which it is required to draw ano- 
ther right line CD which ſhall be parallel to the former line 
AB, and at the diſtance A C. 

Firſt open your Compaſſes to the diſtance AC, then fer 
one foot in. the | | 
point A, with the 


other deſcribe the RS | WIE £222, 3 Y 
Arch C, Again, .-** * + "3 
place one foot in 

B., and with the 

other decribe the 

Arch C ; Then ———_——t——_ * ED ERS, - ow 
draw the line CD A B 


ſo that it may only 
ronch the two Arches C and D, ſo ſhall the line G D ſo drawn, be pa: 


rallel to A B, and at the diſtance required. 


—_— 
— il — 


Arright line being given, how to draw another parallel thereunto, which 
ſhall alſo paſs through a point aſſigued. 


Iz AB be alinegiven, and the point aſſigned be C : and let it 
be required to draw another line paralle} thereunto , which ſhall 
paſs through the given point C. 

Firſt, Take with your Compaſſes the diſtance from A to C, and 
placing one foot thereof in B, with the other deſcribe the Arch D E, 


then take in your Compaſſes the whole line A B, and placing ova 
oot 
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foot in the given point C, with the other foot deſcribe the arch F G, 


croſling the former arch D E in the point H. LaRtly, if you draw the 
Jine C H, it ſhall be parallel to A B. 


* 


Ow I doubt not but you underſtand the way to let fall or to raiſe 
any manner of Perpendicular line, either from, or upon any 
part ofa line ; as alſo to draw lines parallel one to another ar any 
diſtance required ; therefore now I intend to proceed unto the main 
point here atmed at, which is, to declare and make known unto you 
the ſeveral operations performed by the plain Scale, which though it 
be in uſe with very few, yet it is moſt neceſſary for Sea-men, becauſe 
all queſtions in Navigation are thereby ealily and plain]y wrought. 
And alſo all queſtions in Aſtronomy ( belonging unto the expert 
and induſtrious Sea-men } may both ſpeedily and eaſily be wrought 
by the ſame Scale : in regard whereof I have declared in this little 
Book that knowledg ( which'God hath been pleaſed to beſtow up- 
on me ) concerning the neceſſary uſe and praCtiſe thereof, hoping 
that you will as kindly accept it, as it is freely offered unto your cour- 
teous conſiderations, ee Js 


CHAP. 
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CHAP, VIII © 
Of the Deſcription of the Scale, 


T + 


TY Scale uſually is divided into three parts, the firſt whereof is a 

Scale of equal parts, divided into Miles or Leagues, from 1 un- 
tO 100. and upwards at your pleafure, and numbred with 10,20,30, 
40, and fo forth unto the end. All theſe diviſions are equal one unto 
another, and is in uſe for to meaſure the Leagues that any Ship hath 
run, upon any courſe, or the Leagnes that ſhe hath raiſed or depreſſed 
the Pole, or departed the Meridian, as in the work hereafter ſhall be 
more fully declared. | 


X. "We if 5 
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The ſecond part of the Scale, is the ſingle Chord of a Circle, or 
the Chord of 90, and is divided into go unequal diviſions, repreſent- 
ing the go degrees of the Quadrant : and are numbred with 16, 
20, 30, 40, &'c. unto 90. This Chord 1s in uſe to meaſure any part 
orarch of a Circle, not ſurmounting go degrees : The number of 
theſe degrees from 1 unto 60 15 called the Radius of the Scale , upon 
which diſtance all circles are; to be drawn , whereupon 601,0f: rhele 
Degrees arethe Bemidiameter ot any. Circle chayds'drawn upon that 


» . 


| ef VOID) SUOMELENEERNRC TON Tech pn "LIEN 
The third part of the Scale is divided into eight parts, repreſent» 


i192 the Points or Rumbs of the Mariners Compals ; which in all 


C arc 
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are 32 points : but upon the Scale there are only 8 reckoned, which 
is but one Quadrant or quarter of them, being to be reckoned from 
che Meridian of North and South both ways, as you ſee more plain- 
ly by this Figure, repreſenting the order of the points of the Compaſs. 


It is uſual alſo to have another-line placed upon your Scale, to ſhew- 


ou how many. leagues make a.degree of longitude 1n every latitude ; 
Concerning which you ſhall have direCtions in the 14. Chapter fol- 


lowing. 
"OT CHAP. 


> & 
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Knowing the courſe any Ship hath made, and the leagues ſhe hath ſail- 
ed : to find bow much ſhe hath raiſed or depreſſed the Pole , and like- * 
wiſe how much ſhe i departed from her firſt Meridian. 

The conrſe is South-weiF and by South the Leagues ſailed are 100, 
rhe diff crenge of the Latitmde, and the diſtance of the Meridian ts 
required. 


N the firſt demonſtration, firſt draw the line A B, and from the 
center A, let fall,the perpendicular A F, which repreſents the Me- 

ridian, then opening your 'Compaſles unto the Radius of your Scale, ſet. 
one foot thereof in the Center A, 
and with the other draw the arch 
KCB: then 1n regard your Courſe is 
South-weſt and by South, that is 3 
points from rhe South,take three of - 
the eight points of the compaſs with 
your Compaſſes out of your Scale 
and place them from K to C; then 
draw the line A C D, which repre- 
ſents the Rumb or point of the 
Compaſs you have failed upon, 
then cut off your Scale of leagues, 
take with your Compaſſes the num- 
ber of leagues you have failed up- 
on this courſe , which 13 100 
leagues, and place them upon the Rumbline AC D, from ArtoÞD, 
crolling the line A CD at the end thereof with the archGDH:_ 
then from the point D, draw the line D F parallel to the line A B, ſo 
it will catthe Meridian line AKF in the point F. 

Now you muſt heedfully obſerye this point D, for this repreſents 
the place where your Ship is , and doth ſhew both the difference of 
the latitude of the place you are in, and alſo your diſtance or depar- 
ture from your firſt Meridian. | 
Firſt for the latitude, Youſee the line D F, being parallel to the 

C 2 ling 
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line A B, cuts the Meridian line A Fin the point F : So that i yon 
take the diſtance F a with your Compaſles, and apply it to the 
ſcale of equal leagues, you ſhall find it is juſt 83 leagues, which count- 
ing 20 leagues to a degree, makes 4 degrees 9 min. and ſo much--you 
have altered your latitude by the ſaid courſe ; which degrees and mi- 
nures being added to, or ſubſtracted from the latitude of the place you 
came from, according as your courſe requires, ſhews you always the 
rrue Jaticude you are 1n. CS 

Likewiſe from this point D, take with your Compaſſes the diſtance 
D F, and you ſhall find it by your ſcale of equal leagues to be ;6 
leagues z and ſo much you are departed from your firſt Meridian to 
the Weſtward : . which when;you are near the Equino&tial , where 
the degrees of longitade are equal to the degrees of latitude , would 
ſhew the longitude, by taking 20 leagues for one degree, cc. ſo it 
would be two degrees and 48 min. for your difference of longitade 
from your firſt Meridian AF, But in other places you muſt firſt 
learn how many leagues make a degree of longitude about that lati- 
| tude where you are, and ſo turn your leagues of diſtance from the Me- 
ridian, into degrees and minutes of longitude ; of which more here- 
after, Chap. 14. 

I have been the larger in theſe two Propolitions, becauſe they are 
the firſt, for the better underſtanding of all the reſt ; and becauſe they 
are molt neceſſ2ry , for thereupon depends the knowledg of the true 
Traverſe point, and the keeping of your dead reckoning. Now be- 
cauſe this cannot always be kept exaRly , it is to be correed by the 
odſervation of the latitude, according to this following propoſition. 


CHAP, 


M is the true Traverſe point, the 
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K nowing the differente of , latitude of two places, and the Ruty you 
have ſailed upon, to find the leagues you have ſailed, ard the aiffe= 


rence of Aderidians. | 


The Pole depreſſed four degrees , and the Rumb South-weſt by South, 


or the third from the Meridian , to find your true Traverſe point, 
viz. haw far you have ſailed , and how much jou are departed from 


your firſt Meridian. 


In the firſt Figure. 

Raw the lines as in the former Chapter , ſo that AK F may re- 

preſent the Meridian line, and A CD may repreſent the third 
Rumb from the Meridian ; then becauſe you have altered your latt- 
tude 4 degrees , Which make 80 leagues, take Sc leagues with your 
Compaſles out of your ſcale, and 
ſet them upon the Meridtan line 
AF,fromAtoL :, Then keeping 
the ſame diſtance of your Compaſl- 
ſes, draw the line LM parallel to 
A B, (or elſe yon may eret L M 
perpendicular to the line AF,in the 
point L) arid mark where the ſaid 
LM crofleth the Rumb line ACD, 
which 1s in the point M. This point 


leagues ſailed are ſhewed by the 
line A M, which being meaſured 
in the ſcale, will be found to be 
96 leagues and an halt;and the de- 


 parture from the Meridian is L M,which is 5 4 leagues | 


Now by this Propoſition (as I ſaid) you may corre&t your dead 
reckoning ; for ſuppoſe by the former propoſition you reckon you 


| had failed r00 leagues upon the third Rumb , then as you fee there, 


you ſhould have been at the point D, and have altered your latitude 
ono red YI 5: eds 


- 


Fl The Sea-mans Glaſs. 


83 leagues, and departed from your Meridian 56 leagues ; but now 
ſuppoſe that by a good obſervation of the latitude, you find that you 
have alrered the latitude only 80'leagues from A to L , by drawing the 
lineL M,which croiteth the Rumb or Ships way in M,yon may con- 
cinde your true traverſe point to be at M, fo that you have ſailed only 
from Aro M,which is 96 leagues ;, and departed from your Meridian 
5.4 leagues.90 that as you are ſhort of the latitude you reckoned for, } 
Jeag. or 9 min. you areallo ſhort of your way you.reckoned 3 leag.-, 
and 2 leagues leſs 1n you departure from the Meridian, And this you 
muſt account tor your true reckoning, being thus corrected, 
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| CHAP; X1. 

By the d'fference if the latirndes of tw1 places aud the diſtance be- 
tween their Meridians, tofind the Rumb by which you muſt ſail fron 
th: cue place to the other, and how far it is from one place to the 
rt her. | | 

The differesce of lat'tude between the two places #5 4 deg.g min. and the 
diſtance berwezn the two Meridi.ins 1s 56 leagues, and required to 
find the Rumb from the one place to the other, 


- I.N the former Figure draw the Quadrant AK CB, then turn your 
8 4 degrees 9 min. of Jatitude into leagues, it maketh 8 3 leagues , 
which you muſt place upon the Meridian line from A to F. And from 
the point F draw the line FD parallel to the line AB. Then open 
your Compaſſes to the diſtance of the Meridians, which is 5 5 leagues, 
and ſet iron the line F D, from Fro D. Then lay your Ruler by this 
mark D and the center A, and draw the line A CD. Then mark 
where this line cuts the quadrant, which 1s in the point C,and ſetting 
one foot of your Compaſles.in the point C, openthe other to K, and 
k2eping your Compaſſes at that diſtance G K, meaſure it upon your 
Scale, either in the )line of Chords, or in the line of Rumbs, you ſhall 
And it to be in the one 3 3 deg. 4 5 min. and in the other juſt the third 
Rumb from the Meridian. So that the Rumb from A to D is South- 
weſt and by South, and the Rumb from D to A istheRumb oppoſite 
thereumo, which tz North-eaſt and by North. 


Then 
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Then for the diſtance! between the two places .in the Rumb, ſet 
one foot of your Compaſsin the one place at A, and open the other 
to the other place at D: and the length of the line A D meaſured in the 
Scale of leagues , ſhews the diſtance between them to be juſt 100 
leagues. 

Theſe three (or. rather theſe fix) Propoſitions , (for they are 
each of them double) are the molt uſeful and neceſſary in the art of 
Navigation. By the firſt of theſe,knowing the point of the Compaſs 
you ſail upon, and judging how many leagues you have failed there- 
on, you know and are able to give a reaſonable account where you 
are, both in reſpeR of latitude and longitude. By the ſecond, having 
a fair obſervation of the [aticude ar any time, you may more perfeatly 
know where'you are; and thereby correct: your former accbunt, 
And by this third you may know how to dire your courſe from 
any place to your delired Haven. So that 1n efte& you need no more, 
but yet for your better inſtru&ion by variety of caſes and examples, 


I ſhall proceed. 


"OP". 2 Y "8 


CHAP. X1I. 


fe ENS 


The difference of latitude and the leagues ſailed being given, to find 
the. diſtance from the Meridian, and the Rumb you have ſailed 
upon, 

Sailing 100leagnes between South and Weſt, untilthe Pole be depreſſed 
4 deg, g min, the diſtarce from the Meridian us aemanded, and. 
what Rumb you have ſailed upon ? "Hi 


T* the firſt figure draw the Quadrant AKCB, as inthe former 
Chapters, and then reduce your degrees of latitude into leagues, 
ſo 4 deg: 9 min. make 83 Jeagues, which you muſt rake with 
your Compaſſes out of your Scale of leagues, and ſet: them off 
in this Meridian line from A to F. Then from the -point-F- draw 
the line F D, parallel to.che line AB, which you may do with the 
foreſaid diſtance of your Compaſtes. Then open: your Compalles 
unto your diſtance ſailed, which is'1 00 leagues, and ſetting one toot 


of your Compaſſes in the point A, with the other draw the little 
; | | | arch: 
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arch H G,cutting the line F D inthe point * D. So. the line D meq- 
ſared in the ſcale of leagues, ſhall ſhew you the diſtance from the Me- 
ridian, which 1s 56 leagnes ; if you draw the line A C D, it is the 
Rumb line upon which you have ſailed, and the arch K C meaſured in 
the ſcale of Rumbs, ſhews it to be the third Rumb from the Meridian, 
or South-weſt by South, £56 


_— Y 


CHAP. X11. 


To find the diſtance of any Iſland from yon, that you may diſcers at 
two ſtations, knowing the pornt of the Compaſs, the Iſland beareth 
#nto each of the ſtations, _ 
Suppoſe,being at Sea you diſcover as Iſland bearing North-eaſt off you, 
which place let it be your firſt ſtation, and then ſailing ſever leagues 
full North, you obſerve the Iſland to bear full Eaſt off you, which let be 
the ſecond ſtation ; the demand #5 to find the diſtauce of the ſaid Iſland 


5 


from both-the ſaid tations? ._.. 


N the ſecond Figure , -or demon- | 
A ſtration, let A be the firſt Statt» ©, Gm 
on, and upon the Center. A draw rn | 


the Quadrant ABDE', Thenin * ; Ag 
regard you found the Ifland to bear | "a 


 North-eaſt from you, take four of 4e RY 
| 


your eight points of the Compaſs - 
out of the ſcale, and place them up- 
on your Quadrant from B to D, .| . 
then from the Center A by the, } / - £7 
point D, draw the line ADF, re- A JzE 
preſenting the viſual line paſſing be. ms 
tween your ſight and the Ifland , being at the firſt ſation 'A. Then 
fecing when you had ſailed 7 "Faves North-, you obſerved the Ifland 
to bear full Eaſt oft you, ſet off the ſaid feven leagues-from Ato C, 
(reckoning every LO leagues of your {cale to be. but one ) and from 
this point C, which ts the ſecond ſtation, draw the line C F parallel 
| to 
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zoAE, and it will cut the line ADF in the point F : fo ſhall the 
point F be the place of the Iſland delired, and the diſtance A F,.15 the 
ciſtance of the [fland from the firſt ſtation, iz. 9 leagues 90 parts or 
almoſt x 0 leagues : Likewiſe the diſtance from C to F 1s the diſtance 
of the Ifland from the ſecond ſtation, which is juſt 7 leagues. And by 
this manner of work, you may find the diſtance of any I{land or head 
iand from you, or you may take the diſtances of as many places as 
you will or can ſee at two ſuch ſtations, and by the croſſing of their 
viſual lines, find their poſition and diſtances each from other. 


C HA P. - XV. 


To find how many leagues, miles, and parts, lo makg one degree of longs- 

tude in every latitude, 

Note, All this while we have been ſailing according tothe Rules of the 
plain Chart, which ſuppoſeth the degrees of longitude to be equal to 
the degrees of latitude, 1n all latitudes, but that i very falſe and 
Erroieoms:; it betng true only in places near the E quinytial \ where 
every degree of longitude contains 20 leagues, as the d:grees of lati- 
rude do , But tn places near the Poles it alters very much, ſo that un 
the latitude of 60 degrees, 10 leagnes make a degree of longitude , 
and 1n other latitudes the degrees of longitude alter, as in this litt'e 

| Table, which ſhews at what degree and minnte of latitule any num- 
ber of leagues make a degree of longitude, by which you may divide @ 
Line upon your Scale for your ready uſe. | | 
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from the point B, ſet off the degree 
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Now to returus tothe Dneſtion, and ſh.w you by demonſtration how to 
find how many leagues, miles, and parts, make a degree of longuuds 
28s any degree of latitude ? 


Ake $0 parts out of your Scale 

_ of equal parts, which you muſt 
reckon for miles, and count three of 
chem to a league, and therewith 
draw the Quadrant ABC, then 


of the latitude propoſed ( which 
for example, let it be 58 deg. 54 
min.) fromBto D, then trom the 
point D draw the line D F parallel 
to AB, fo ſhall the length of this 
line DF, being meaſured in your 
Scale of leagues, ſhew you the number of leagues and miles, which 
anſwer to a degree of longitude in the ſaid latitude of 58 deg. 5 4 
min. which you ſball find to be 31 miles , or x0 leagues and one 
mile. Soalſo BE being the arch of 51 deg. 55 min. the line E G 


ſhews one degree of longitude to be 37 miles, or 12 leagues and 
one mile. | 


_ The larger you make your Quadrant, the more exaly will the 
work be, and ſhew the leagues and miles more exaRly, which you 
may make into a Table, as this following. 


A Table 


< 
£ 
1 
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) o1 Table ſhewing how many leagues, mules, and hundred parts of a 
mile make one degree of longitude 1» any latitude. 
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the line FD, fo ſhall D repre- K 
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CHAP, XV. 


7 he difference of latitude, and the Rumb or diſtance ſailed being knows, 
to find the diſtance of the Meridians, and thereby to find the degrees 
and minutes of the difference of longitude 11 any latitude, 

Sailing from the North Parallel of 56 degrees and 5 min. latitude, 
1 09 leagues upon the third Rumb from the Meridian, viz. South- 
weſt aud by South , until [find the Pole 7s depreſſed 4 degrees g mi- 
nutes, aud the Meridioual diſtance 56 leagues ; the longitnie ts de- 
frred thereby ? 


DCE. os ai. oo — — — 


In the firſt Figure 


© ops the quadrant as is:ſhew- | | 
ed before, then reduce your "TREE A 
4 degrees 9 min. of latitude into I ; 
leagues,ir makes 83 leagues, which ; 
ſet off upon the: Meridian Line 1 | 
from Aito F. Then upon: the : | 
Rumb line A'D C. ſer off the-di- 

Nance ſailed from A to D, and a. EF | 
after, by theſe rwo points, draw - C 


b._ 11> + 


ſent the place of the Ship, and as - 
AF is the difference of latitude, @-,, / T.\- 
ſo- F D is the difference of: Meri- MN#:-rrereeneeed tt F 
dians ,. which meaſured in- your ' * JH 

Seale of leagues is 5 6 leagues. : 


Now to reduce this 56 leagues into degrees of longitude, you mutt 


con{ider from what latitude you have ſailed , and: to what laritude 


you are come, v:z.. from-latitude 56 d. 5m. to-4 deg. 9 min. Iels,, 
which-1s 51 deg. 56 min. and take the middle latitude. or ſomewhat 
more between the two places, which in this example falls out to be 
5id. 1m. Then by the Table in the former Chapter , find. our 
how many leagues and miles in the faid: middle latitude make. one 

d-oree. 
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degree of longitude, and you ſhall find in that Table , that in the la- 
tirade of 5 4d. there is but 1 « leagues, and 2 miles, and 27 parts in 
one degree of longitude, Therefore open your Compaſles upon your 
Scale of leagues to this 11 leagues, 2 miles, 27 parts, and Keeping 
vour Compadſles at that diſtance, ſet one foot of them at 56 leagues 
11 your Scale of leagues, or in the line D F in the Figure (or upon the 
like line in your Chart at any time) either at F or D, and meaſure 
how many times you find that diſtance eirher to the end of your Scale 
coming backward, or in the line D F, tor ſo many degrees is the dit- 
ference of longitude, and if any odd part remain, you may propor- 
tion it by your eye, judging it to be a quarter, a third, an half, or any 
part more or leſs of a degree, which you may either reckon by parts, 
or IF, 20, Jo, &c, minutes, ; 

Thus this line DF being 56 leagues, opening your Compaſles to 
x 1 leagues 2 miles 27 parts, .you will find this diſtance in it, 4 times 
and 3 quarters ; fo that the difference of longitude 1s 4 deg.q 5 min, 

Or you may reduce 1t into miles and work by the rule of propor- 


tion, ſo you ſhall find 
As t1 leagues 2 miles 2 7 parts, that is 35 miles 27 parts, 35,27 
Lo one degree of longi: ude in the latitude of '5 4 d. 01,90 
So 1s 56 leagues, or 168 miles, 168,00 
To 4 degrees 76 parts, 04,76 


But if your Scale be large,the other way with your Compaſſes will 
give you the degrees and parts of longitude as exactly as you need, for 
molt uſes. 

Alfo 1t the latitude fall not ont in equal parts, you may find ont for 
your odd minutes by proportion , for which purpole I have ſet the 


differences between each degree in the Table. 

So that as one hundred parts, or 60 minutes, being one degree to 
the difference in the Table between the two next degrees ., 

So the odd hundred parts or minutes of latitude, to the parts-and -: 


minutes proportional to be allowed, 


CHAP;. 


A unto F, ſo hall F be theplace of B 
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CHAP. XVI. 


Sailing from the South latitude of 60 degrees 51 min. and from lon- 
gitude 25 degrees 24 min. 99 leagues, upon a South-weſt courſe : 
the latitude and longitude if the ſecond place 1s demanded, 


N the ſecond Demonſtration , draw the Quadrant ABCD E, as 

is formerly taught ; then in regard you ſail South-weſt , take four 
points of the Compaſs from your Scale, and place them from B unto 
D, then by the point D draw the line 


ADE, then place your ninety nine 


leagues upon the line ADF, from d TT TR: G\zn 


your (hip. Then from F draw the 
line F Cparallel unto AE, cntting 
the line ABC in C, ſo ſhall the di- 
ſtance C A be the leagues you have 
run South, which 1s 70 leagues, or 
3 deg. 3o min. which being added to 
the latitude from whence you depart- 
ed, makes 64 deg. and 21 min. for £2" 
the latitude of the ſecond place : then 

take the diſtance CF, and apply it unto the line of equal parts, and 
you (hall find it likewiſe 70 leagues: Then finding the middle latitude 
62 degrees 36 minutes in the Table, Chap. 14. you ſhall find that 9 
leagues, and o miles, and 61 parts, do alter a degree of longitude 
in that Jatitude. Then opening the feet of your Compaſles to 9 
leagues, and o miles, 61 parts, in the Scale of equal leagues, and 
keeping the Compaſſes at that diſtance, ſee how many times that di- 
Rance 1s in the line CF, which is ſeven times and ſomewhat above an 
half, the true difference of longitude being 7 deg. 36 min. which be- 
ing ſubltra&ted from the longitude from whence you departed, leaves 
1 7 degrees and 48 minutes tor the longitude of the ſecond place, 


CHAP. 


: - 
& 
3 ot -%, _ jk , 
* Ss; War x. >” 
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CHAP. NXNVIL. 


A Ship ſailing from the North Parallel of fifty degrees , having as 
hundred leagues to ſail Sonth-weſt aud by Weſt, by the way is enfor- 
celby contrary winds to ſail upon ſeveral pututs of the Compaſs, firſt 
failing thirty leagues upon a dirett courſe, then Weſt Nurth-weſt 
twerty leagues, then South ſixty leagues ; the queſtion 15 to find the 
{atitude of the ſecond piace ) how far it 15 to the place whereunto yore 
are bund , the diſtance of the Rumbthat ts betwixt them , the di- 
ſtance that you are from your firſt CMeridian, and thereby the difſe- 
rence of longitude ? 


I the third demonſtration draw the line A D,and from the point A, 
raiſe the perpendicular AB, then open your Compaſs unto the 
Radius of your Scale, and place one foot thereof in the center A, and 
with the other draw the 
Quadrant B CD, then take 
three points of the Com- Q ______ [8 
paſs, and place them upon i. 

the Quadrant from'D unto 
C, then from the center A, 
by the point C,draw the line 
ACL 100 leagnes in length, 
which 1s the true courſe you 
are to ſail, Then in regard 
you ſailed thirty leagues d1- 
re&, take thirty leagues 
from your Scale of equal 
parts, and place them np- 
on- the line AEC, it ex- 
tends from A unto E : then 
in regard you turned your 
Courſe Weft North-welt, 


from the Center E, draw | 
the Line EG parallel to AD: and again, from the Center E 


draw the line E H perpendicular to EG, andpara/':l ro AB, _ 
| Wit 
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with the diſtance of the Radius, ſet one foot of your compaſies in the 
center E, and with the other draw the Quadrant GM H, and in re- 
gard you failed Welt Northweſt, which is two points from the Weſt 
Northward, take from your Scale two points of the Compaſs , and 
place them upen the Quadrant GM H,from G unto M,then from the 
center E unto the point M draw the line E F M, then take 20 leagues 
with your Compailes from the ſcale of equal parts, and place them 
upon the line EFM, from E unto F, then is-your Ship in the point 
F. Laſtly, in regard you run South 60 leagues from F, draw a line 
paralle] unto the Meridian AB, . which is the line F I, then take 
from your Scale of equal parts 5o leagues , and place them from F 
unto 1, then is your Ship inthe point I : then laſt of all is to be foun 
how far it is to the place whereunto you are bound , the diſtance of 
the Rumb that is betwixt. you , the degrees and minutes you have rai- 
{xd the Pole, the diſtance of departure from the firſt Meridian , and 
thereby the difference of longitude : and that you may ſo do, firit 
draw the line OI K perpendicular unto the linzI F in the point I , 
and with your Compaſles opened unto the diſtance of the Radius, ſer 
one foot of your Compaſſes in the Center I, and with the other draw 
the Quadrant KNF, then regard your Ship is 1n the point I , and 
the place whereunto you are bound is the point L, therefore from 1 
thorow the point L draw the line 1L-N, cutting the arch KNF in 
the point N, therefore let I L be the leagues you have unto the place 
whereunto you are bound, which 1s torty one Jeagues and a half, 
and the Rumb the diſtance K N, whichis Weſt and by North, and 
three degrees unto the Nothward, ſo likewiſe is the line A O the 
number of leagues you have run due South, which is {1xty eight 
leagues and one mile, or three degrees and twenty five minutes, 
which being taken from fifty degrees , the parallel from which you 
departed, leaves forty {ix degrees and thirty five minutes for the 
parallel you are in. Laſt of all ſhall the line I O be the leagues that 
you have departed your firft Meridian, which are forty two leagues 
and one mile , then take the middle latitude , which is torty eight 
deprees ſeventeen minutes ; and in the Table chap. 14. you ſhall find 
that thirteen I:agues, o mile, 92 parts, do anſwer unto a degree of 
longitude inthat parallel ; then ſetting one foot of your Compaſſes 
in 
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| over the line I O,and you 
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in thirteen leagues, and & 


ninety two parts , ex- >; T: 
tending the other tothe KF . 
beginning of. the Scale, |} | 
keeping the Compaſſes at ; 

that diſtance, turn them | clews ; 


ſhall find it contains that 
diſtance three times and 
almoſt a quarter , ſo the 
difference of longitude is 
three degrees eleven mi- 
nutes, 


CHAP. XVIIT | | 
hips departing from one Parallel and Port , the one in ſailing 
bt leagues betwixt the North and theWeſt, hath raiſed the Pole 
two degrees; the other in ſailing as hundred leagues betwixt the 
North and 'i':ft, bath-raiſed the Pole four degrees, 1 demand by what 
Rynebs th: (aid Ships have ſailed, and the Kumb and diſtance that 
%# betwixt them ? | 


Two S 


FN the fourth Demonlitration , draw the Quadrant ABCDE, 

then in regard the firſt Ship hath raiſed the Pole two degrees 
which is forty leagues , take forty leagues off your Scale, and ap- 
ply them unto the Meridian line AGL, from A unto G: then 
from the point G, draw the line G F parallel unnto AB, then open- 
ing your Compaſſes unto $0 leagues, ſer one foot in the Center A, 
with the other make a mark in the line GF, which will be at F, fo 


| ſhall F be the place of the firſt ſhip , the ſecond Ship hath raiſed the 


Pole four degrees, which is 80 leagues, therefore place 80 leagues 
upon the Meridian line A GL, from A unto L, and from the 
. E point 
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point I, draw the line L M parallel unto GH F, then open your - 
Compaſles unto the diſtance of a hundred leagues , which, are the 


leagues the ſecond Ship did run ; and ſet the foot of your Compaſtes 


in the center A, and with the other make a mark in the line LM, 
which will beat M, then draw the line M A, which is the courſe of 
the ſecond Ship, and the line F A is the courſe of the firſt Ship ; then 
from F let a perpendicular tall, being perpendicular to the line GF, 
which 1s the line FK, then opening you Compaſles unto the Radiu: 

of your Scale, fet one foot 1n the center F , and with the other draw 
the Quadrant HIK , likewiſe from F, the place of the firſt hip, 
draw a line by the point M, the place of the ſecond, cutting the Qu4- 
drantKHFint, fo let I K be the courſe that is betwixt them, th: 
is, it you will ſail from the firſt (hip unto the ſecond , you mnſt {;ii 
North and by Eaſt, and one and torty minutes to the Eaſtward ; like- 
wiſe let F M bethe diſtance that is betwixt them , which in this Dc- 
monſtration is forty Leagues, two Miles, ſo ſhall B C be the courſc 
of the firſt Ship from the Weſt Northward , which here 1s found to 
be thirty degrees and one minute from the Weſt Nerthward , or 
North- weſt by Weſt, and three degrees forty four minutes to the 
Weſtward. Laſtly,the arch E D is in the diſtance of the courſe that the 
{ſecond ſhip made from the North Weſtward , which ts: found by this . 
Demonſtration to the Northweſt and by North, and three degreealſve 
minutes to the Weſtward, 


4—— 
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CHAP. ALX- 


T wo Ships departing from one Parallel- and Port in the Paralle! of | 
4.7 deg. 5 6 mini the firſt in ſailing 80 leagnes betwixt the Worth 
«nd Weſt , hath raiſed the. Pole two degrees : 1 demand by what 
courſe the ſecond Ship muSt run , and how much ſhe ſhall alter tn 
her firſt Meridian or Longitude , to bring her ſelf 40 leagues and 
two miles North and by Eaſt, and 41 minutes tothe Eaſtward of the 


firſt Ship ? 


N the fourth Demonſtration: draw-the Quadrant ABCDE., 

.. then multiply your two degrees you have altered your latitude 
by twenty , and make it forty Leagues ; which. forty. Leagnzs 
let 


1 
j 
J 


muſt bring the ſecond ſhip from 
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ſet upon'the line AEL, from A unto G, then from the point G 


draw the line © F parallel'unto AB, then open your Compaſles unto 


the diſtance of 80 leagnes,whichare the leagyes your firſt-thip did run, 
and place one foot of your Compaſles in the center A, and with the 0+ 
ther make a mari inthe line G F, which will be at the point F , then 
from the center A unto the point F, draw the line A F,repreſenting rhe 
diſtance of the Courſe of the firſt Ship $0 leagues : Then from & ler 
tall a pzrpendicular F K, and npon 

the Center F, with the Radius of RE 
tae ocale draw the arch H IK; then == 
inregard you muſt bring the ſecond 
(hip North and by Eaſt,and 41 mi- 
rutes Eaſtward of the. firſt Ship , 
rake 11 degrees 56 mmntes from 
your Scale of Chords, and place 
them trom K unto 1, upon the Qua- 
drant KI1H. Then from F draw 
the line I F, and upon the line 
F I place the diſtance that you 


the firſt ( which is forty leagues 
and two miles) from F unto M. $9 
is M the place of your ſecond . 
ſhip. Then from M draw the line M L parallel une F G, cutti! 
theline AGLinT, thendraw the line M A, cutting the Quadrarjt 
BDE inD. Soſhall the arch D E be the courſe that the ſecond (hi 
muſt run, to bring her ſelf 4o leagues and 2 miles North and by Eaſt, 
and 41 min. Eaſt of the firſt (hip. Then to know whit you have al 
tered the latit, farſt take the diſtance L A, and apply it hnto the Scale 
of equal parts, and you ſhall find it to be 80 leagues, which ts juſt þ 
degrees which you have altered your Jatit. or Poles elevation; whidh 
4 degrees added unto the Jatitude you departed from, ir makes 5 1 det. 
56 min. tor the latitude that your ſecond (hip is in-; then take the di- 
ſtance L. M, and apply it to the Scale, it gives 60 leagues , then open 
your Compaſſes unto the diſtance of the middle latitude, which is 49 
deg. 56 min, of the Chord, and apply it untothe Table of longitudes, 
and it gives 12 leagues, and 2 miles, and 62 parts, to alter one deg. 
2 IT 


: 
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of longitude in that Parallel : Then ſet one foot of your Compaſies in 
12 leagues 2 miles and 62 parts, and open the other to the beginning 
of the line, and with that diſtance meaſure the line LM, being 60 
leagues, and you ſhall find that it is contained there in four times and 


two thirds, ſo the longitude ts 4 degrees 40 minutes. 


—_—_— LA Inn 
JE ————S 


CHAP. XXI. 


Of the Ebbing and Flowing of the Sea, andof the Tides, and how to 
find them 11 all places, 


A general Table for the Tides in all places, . 
1 he Moons Hours and muntes The Moons Hotrs and Minutes 
2 to be added, age, | tobe added. 
Days, |Degrees Minutes Days. \Degrees Minnutes| 
ES ns 48 > 1-6 48 
2 I 36 I 7 I. 36 
| 3 .S 2 4. 18 2 24 
4 _ hn Ig 3, I 2 
—— M7 O 20 =. —- 
» 8 48 "1. WT 4. an 1 
7. = by 22 J 36 
8 6. 24 23 6 2.4 
I '3- -- 24. ; I2- 
_ : 3 =.” 2 5 3 ME 
tx 15 48 | RET 9”. 
L -28 9. 35-1: 27 : 36 
WF: 10 24 28 IO 24 
G T 4 $ © I'2 | 29. Il I 2 
j x5. 30 "I .-3©0- EO, bo 
The 
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The Uſe of the Table of the Tides. 


[rſt it'is to be -undesſtood, that by the ſwift motion of the firſt 


Mover, the Moon and all the reſt of the Stars and Planets are 
turned about the World in four and twenty hours, upon which ſwift 
| motion of the Moon, the daily motions of the Sea do depend , which 


motion of the Sea falleth not out always at one hour, the reaſon there- 
of is, becauſe of the ſwift motion of the Moon, in regard ſhe goeth al- 
molt thirteen degrees in four and twenty hours, and the Sun movyeth 
ſcarce one degree, which gives every day twelve degrees,that the Moon + 
cometh (lower to any point in the Heaven than the Sun ; which twelve 
degrees, makes forty eight minutes of time for the difterence of every 
tull Sea, according unto the middle motion of the Moon, which diffe- 
rence is here ſet downin this Table for every day of the Moons Age. 
Therefore if you would know the full Sea at any place in the World, 
firſt you muſt know at what hour it is full Sea at the new or full Moon 
which honrs and.minutes keep in mind, then ſeek the age of the Moon, 
as is before taught, and with the number of her age enter this Table | 
under the Title of the Moons age ; and having found her age in the - 
Table, againſt it you ſhall find the hours and minutes which are to be 
added+ unto the time-that the Moon maketh fall Sea in any place, 
and the whole number of. hours and minutes is the time that the Moon - 
maketh full Sea in that place upon the day defired:. as for example, 
I delire to know the full Sea at Louden-Bridge upon the thirteenth of 
Faly 162.4. theage of the Moon being found as betore, is eight days, . 
chen inthe Table I findeight days, and againſt it:6 hours, and 2 4 mi- 
mates, which being added unto three hours,the full Sea upon the change 
day, gives 9 a clock 24 minutes, for the time at the fall Sea upon the 


1; day of. Faly, 1624.. 
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5 O. 
The Second B o o «. 
Wherein is declared the Definition of the Sphere 


a Deſcription of the ſix great Circles , and alſo of the four leſſer 


Circles. Laſt of all, certain Queſtions Aſtronomical , performed 
by the ſaid Scale. 


—_— 


CHAP. I. 
Of a Sphere, and the Circles thereof. 


© 
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Sphere, according to the Deſcription of Theodoſia, i® 
a certain ſolid Superficies, in whoſe middle is a Point; 
from which all lines drawn unto the Circumference© 
are equal ; which Point is called the Center of the 
SS22.% vwphere ; by which Center a right Line being drawn, 
Ha "and extending bimſelf on either fide unto that part of 


the Circumference whereupon the Sphere is turned , is called Axis 
Sphera, or the Axle-tree of the World. A 
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A Sphere accidentally is divided into two parts, that is to ſay, iz 
Spharam rettam & Spheram obliquam. 

Sphera refta, or a right Sphere, is only unto thoſe that dwell under 
the Equinoltial, Qmibins neuter Polorums magn altero elevatur : that 
is, to whom neither of the Poles of the World are ſeen, but lie hid in 
the Hori20n. 

Sphera obl1qua, or an oblique Sphere, 1s unto thoſe that inhabit on 
either ſide of the £qainst:21, unto whom one of the Polcs is ever 
ſeen, and the other hid under the Horizoz, 

The Circles whereupon the Sphere is compoſed, are divided into 
two ſorts ; that1s ſay, in ('ircn!95 majores F minores. 

Circult majores , Or the greater Circles, are thoſe that divide the 
Sphere into two equal parts, and they are in number ix, vz. the 
Eq+;nottial, the middle of the Zodzack, or the Ecliptick line, therwo 
{ o/ures, the Meridian, and the Horizon. | | 

/Ainores vera Circuli, or the leſſer Circles, are ſuch as divide the 
Sphere into two parts, unequally, and they are four in number, as the 
Tropick of Cancer, the Tropick of Capricorn, the Circle Artick, and 


the Circle Antarttick. | 


CHAP. II. 
Of the ſix great Circles. 


[. He Equinoftial is a Gircle that croſſeth the Poles of the. 


World at right Angles, and divideth the Sphere into two 
equal parts, and 1s called the Equinottial, becauſe when the 
Sun cometh unto It, (whici, 15 twice in the year , wiz. /n prix- 
cipio eArietts & Libre, tat is, in March and September ) the 
Days and Nights are equal throughout the whole World, where- 
upon it 18 called Equator dies & nettes, the equal proportioner of the: 
Day and Night artificial ; and in the 6gure 1s deſcribed by the line 
CA E. 54 0p . | 

11. The M-rid:an 1s a great Circle paſſing thorough the Poles of 
the World, andthe Poles of rhe Hor;z0z, or Zenith point over our 
h-ads ; and is ſo called, becaulc that in any time of the year, orin 


any 
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any place of the World, when the Sun (by the motion of the Hea- 
vens) cometh unto that Circle, it is noon, or 12 of the Clock, And 
it is to be underſtood, that all Towns and places that lie Eaſt and 
Weſt one of another, have every- one a ſeveral Meridian : but all 
places that lie North and South one of another, have one and the ſame 
Meridian. This Circle is declared in the figure tollowing, by the Cir- 
cle BCD E. 

ITE. The Heorizox is a Circle dividing the fupertor Hemiſphere 
from the inferiour, wherenpon it is called Horiz0», that is to ſay, the 
bounds of fight, or the fartheft diſtance that the eye can ſee,and there- 
we rs 8} © £ 
called Circulwus 
hemi(pheri. The 
Horizoxs are di- 
vided into two 
ſorts, viz. Recizes 
& Obliqurs, a 
Right and an 
Oblique, or a 
declining Hy- 
71201 : Whereot 
thoſe have a 
Right Horizon 
which have the 


their Zenith, Ge 
the Poles of the 
World in their 
Horizon : be- 


.Cauſe the Hors- | 


zox (hiding both the Poles of -the World) 4s a Circle ſuppoſedto 
be drawn b the Poles of the World , dividing the £9qu;nettial at 
right angles, as inthe Figure foregoing you may plaiiiy fee; Firſt 
magining the Circle XV Y W to be the Earth, and thoſe that in- 
habit at the point V haye the line BD for their Hor:20, , cutting 


the Equinettial CAE at-right Angles in A, and therefore is cal- 


led Horizon retliia & Sphera refta, a right Horizen, and a right 
| _ Sphere, 


lh 
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Sph:re. Thoſe have an oblique Sphere, or an oblique Horizon, to 
whom one of the Poles are viſual , or elevated above the Horizon, and 
have the other hid--under the Horizon , and in regard ſuch a Hort: on 
doth croſs the Equinotiial, or oblique Angles, it 1s called Hor;zoy ob- 
{1qu#s, or a declining Hori29» : as for example, Thoſe that inkabit at 
the point S, have T for their Zemth, and K AL fot their Horizos , 
dividing the Equinottial CAE at oblique Angles, making the Angle 
contained betwixt the Horizon A K and the Equizottial AC, an an- 
ole of thirty eightdegrees, and twenty eight minutes, and the angle 
contained betwixt the t/ori29» AL and the Pole AD, an angle of 
51 degrees 32 minutes , Which. is the elevation of the Pole for thoſe 
that inhabit at S, as thoſe at Londos , theſe and all other have an ob- 
lique Sphere, except they inhabit juſt nnder the ZEquizttial Circie, 
unto whom only doth a right Sphere belong. | 

IV. The two Colures, Co/urus Sol/titiorum , or the Summer Co- 


Jare, is a Circle paſſing by the Poles of the World , and by the Poles 


of the Ecliptick, and by the head of (ancer and Cap-ricorn, whereupon 
the firſt ſcruple of Cancer , where the Colure croſſeth the Ecliptiek 
Line, is called Punt#:4 Solſtitiz eſtivaltis, or the pouit- of the Hummer 
Solſtice : to which place, when the Sun cometh, he can approach no 
nearer unto our Zexith, but returneth unto the Equarer again. Arca 
vero Coluri.the Arch of the Colure,contained betwixt the Summer Sol- 
ſtice and the Egzater, is called the greateſt declination of the Sun , 


' which Ptolomy found to be 2 3 degrees, 31 minutes : but by the ol ſer- 


vation of Copernicus it was found towary, for he found the declina- 
tion ſometimes to be 23 degrees 5 2 minates, andin the proceſs of time , 
to be but 2.3 degrees 28 minutes. And in theſe onr days (by the ob- 
ſervation of Tycho de Brache , aud the late famons Mathematician 
Mr. Edward Wright) :t & fornd diſtant from the EquinoGCtial 2 3 de- 
grees, 31 minutes, 3o ſeconds. 1 

V. The other Colure paſſeth by the Poles of the World , and by 
the firſt point of Aries and Libra, whereupon it is called Colurzs 
diſtinguens Equinoxia, Theſe two Colures do croſs each other at 


right angles in the Poles of the World, whereupon theſe Verſes were 


made. 
Hes dao Solſtitiafaciunt Cancer Capricornus, 


Sed nottes 4quant Aries & Libra drebas. 
F VI. Th: 
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Bl VI The Zodiack is another of the greater Circles - dividing the 
Equinottial into two equal parts by the head of Aries and Libra, the 
| one half of it doth decline unto the North, and the other unto the 
p* South, the greatelt of whichdeclinations is 2 3 degrees, 3 1 mM. and of, 
| pr : 7 
b Go T——H _ 
f | [7 
48! K 
FP 
| 
dem. 
D- 


'h ; Note alſo,this Circle is divided into twelve equal parts,which parts are 
| ip attributed unto the twelve Signs, Aries, T aur, Gem, Cancer, 

$4 Leo, Firgss Libra, Scorpio, Sagtarim, Capricoruns, Aquarin, and 
BI. Piſces. And every one of theſe Signs are divided into 30 equa] parts, 
T4 4 which are called degrees ; ſo the whole Zodiack containeth three 
h Rl hundred and ſixty degrees. Likewiſe every degree is divided into lixty- 
Web equal parts, which parts are called minutes;.and are 1n number 2 1600 
| JM minutes ; and as 21600 minutes is the. whole circumference of the. 

Wi 7 Heavens, ſo is 21600 miles the whole circuit of the Earth. 
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CHAP. 1I1IL. 
Of the four laſſer Circles, 


He Sun having aſcended unto his higheſt Solſtitial point doth de- 

ſcribe a Circle , which is the neareſt that he can approach unto 
the North Pol:, whereupon ir is called C:rcu/us Solftiru eſtivslzz, the 
Circle of the Summer Solſtice, or the Tropick of Cancer, and 15 noted 
in the figure before by the line H Y I. 

The Sun alſo approaching unto the firſt ſcruple of Caprecornm, or 
the Winter Solſtice , deſcribeth another Circle , which is the utmoſt 
bounds that the Sun can depart from the EquinoQtial Line towards the 
Antartick Pole, whereuponit is called C:rcalzs ſolſtitzi hyemalts, ove 
Trbpicus byemalss, veil (, apricornt, the Circle of the Winter Solſtice , 
the Winter Tropick, or the Tropick of Capricary, and is deſcribed in 
the figure by the line G X F. 

So much as the Ecliptick declineth from the. EquinoRtal, ſo much 
doth the Poles of the Ecliptick decline from the Poles of the World , 
whereupon the Pole of the Ecliptick , which is by the North Pole of 
the World, deſcribeth a certain Circle as it pafſeth about the Pole of 
the World, being juſt ſo far from the Pole, as the Tropick of Cancer 
is from the Equator, and it is the third of the lcfler Circles, and is cal- 
led Crroulus Artticrs, or the Circle of the North Pole, and is deſcri- 
bed in the Dagrarn, in the ſecond Chapter by the line Þ O. 

The fourth and laſt of the leſſer Circles, is deſcribed in like man- 
ner by the other Pole of the Ecliptick , about the South Pole of the 
World, and therefore called C:rculws Antarticus , the AntarRick 
Cirele, or the Circle of the Antartick or South Pole, and js demon- 


ſtrated in the former figure, by the line N M. 
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CHAP. F'V. i 


Definitions of ſome particalar terms fit to be known by ſuch as intend to 
prattice the Art of Navigation or Aſtronomy. 


| He Zenith 1s an imaginary point in the Heavens over our heads , 
making right angles with the Horizon,as the EquinoQtial maketh 
with the Pole. 

The Nad:r is a prick in the Heavens under our feet, making right 
angles with the Horizon under the Earth,as the Zenith doth above,and 
therefore 1s oppofite unto the Zenith. 

The declination of the Sun is the Arch of a Circle contained betwixt 
the place of the Sun in the Ecliprick and the Equinoctial,making right 
angles with the EquinoQtial. But the declination of a Star is the Arch 


| of a Circle let fall. from the Center of a Star, perpendicularly unto the 


EquinoRtial. 

lhe Latitude is the arch'of a circle contained betwixt the Center of 
any Star and the Ecliprick line,making right angles with the Ecliptick, 
and counted either Northward or Southward, according to the litua- 
tion of the Star, Whether it be nearer unto the North or South Pole-of 
the Ecliptick. 

The Latitude of a Town or Country is the height of the Pole 
—_ a Horizon, or the diſtance betwixt the Zenith and the Equi- 
nota]. 

1he Longitude of a Star, is that partof the Ecliptick which is con- 
tained betwixr the Stars place 1n the Ecliptick , and the beginning of 
Artes, counting them from Ar:es, according to the ſaccelfon or order 
of the Signs. 

The Longitude of a Town or Countrey are the number of degrees 
which are contained in the EquinoRial,berwixt the Meridian that pa. 
{cth over the Iſls of Azores,(from whence the beginning of longitude 
1s accounted) Eaſtwards,and the Meridian that paſſeth over the Town 
or Country delired. | 

The-Altitude of the Sun or Star. is the arch of a Circle contained. 


betwixt the Center of the Sun, or any Star, and the Horizon. 


Ihe . 


The Sea-mans Glaſs. 37 


The Amplitude is that part of the Horizon which is betwixt the true 
Faſt or Welt points, and the point of the Compaſs that the Sun or 
any Star doth riſe or ſet upon, 

Azimuth's are Circles which meet together in the Zenith, and croſs 
the-Horizon at right angles,and ſerve to find out the point of the Com- 
paſs which the Sun is upon at any. hour of the day; or the Azimuth of 
the Sun or Star, is a part of the Horizon contained betwixt the true Eaſt 
and Welt point, and that Azimuth which pafleth by the Center of the 
ſame Star ro the Horizon, | 

The right aſcenſion of a Star is that part of the EquinoQual that ri- 
ſeth or ſerteth with the Star ina right Sphere: or in an oblique Sphere, 
it is that pgaportion of the EquinoRtial, contained betwixt the begin- 
ning of Arzes, and that place of the EquinoQtial which paſſeth by the 
Meridian with the Center of th= Star. _ 

The oblique aſcenſion is a part of the EquinoRial, contained be- 
twixt the beginning of Ares, and that part ofthe EquinoQial that ri- 
ſeth with the Center of a Star in an oblique Sphere.. | 

The difference aſcenſional , is the difference betwixt the right and 
oblique aſcenſion : or it is the number of degrees contained betwixt 
that place of the Equinotial that riſech with che Cer-ter of a Star, and 
that place of the Equinoctial that cometh unto the Mcridian with the 
Center of the ſame Star. 

Almicanterahs are Circles drawn parallel unto the Horizon', one 
over another, until you come unto the Zenith :. theſe are Circles that 
do meaſure the elevation of the Pole, or height of the Sun, Moon, or 
Stars above the Horizon, which is called the Almicanter of the Sun, 
Moon, or Star.:. the Arch of the Sun or Stars Almicanter, is a por- 
tion of an Azimuth contained betwixt that Almicanter which paileth. 
thorow the Center of the Star and the Horizon. | 


CHAP, 


- 


$16: $5 # 
hfrk : t 
WD. 2J The Sea-mans Glaſs. 
8 8 0110: 1000- - | 
| QUESTIONS ASTRONOMICAL, 
: |; performed by the plain Scale. 
| CHAP, V. <.IXp qr 
, T he true place of the Sun being given, to find hu declination. ; 
7.8 The Sun betng in the head of Taurus, his declination 15 deſpred. 


Y the ſeventh Demonſtration draw the line A D, then upon the 
Center A raiſe the perpendicular A B, then opening your Com- | 
paſſes to the Radius of your Scale , place one foot in the Center A, | 
and with the other draw the Quadrant BCD, then-opening your Com- | 


" paſſes unto the greateſt declination of the Sun, place it upon the Qua- 
if drant from D unto K, then from the point K draw the lineK H paral- 
ih leltoDA, cutting the line ABinH, -then with the diſtance A H 
N24 draw the ſmall Quadrant G E H, and b-4 

TT in regard the Sun is in the head of 
"ft Taurrs , which is 3o degrees from 
"N the beginning _ , ker A D be x 
-441if the Equator Inn! 
b Equator, and D the beginning ola C 


Aris, D C 30 degrees, or longitude * 
of the Sun , then om the point C 
draw the line C A, cutting the Qua- T 
drant GEHm EE, then from E- - 
| draw the line EI parallel to ADZYD .G 
F's cutting the Quadrant BCD in I, 

| ſo ſhall the arch I D bethe declination of the Sun deſired, which in 
M7 this Demonſtration is found to be eleyen.degrees, and thirty one mi- 
7 08 nutes. 
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The declination of the Sun, and quarter of the Ecliptick that he poſ- 
feſſeth, being given, it 14 deſired to find his true place. 


The declination is 10 deg. 31 min. the fu ſt quarter that he poſſeſſeth, 


i; betwixt the head of Aries and Cancer. 


| Þ* by the ſeventh Demonſtration, draw the Quadrant ABC D, 


as 15 taught in the former Chapter , then ſet the greateſt declina- 
tion of the Sun upon the Chord from D unto K, which is 2 3 deg. and 
31 min. then from K draw the line KH parallel unto the Equator 
D A, cutting: the line B A in the point H, So ſhall H A bethe 
ſign of the Suns greateſt declination; then with the diſtance A H 
draw the Quadraut GE H, then from D upon the Quadrant D B C 
ſer the Declination of the Sun, whichis 11 degrees, 31 minutes from 
D-unto I, then draw the line E parallel unto A D, cutting the Qua- 
drantGEHinE, Then from the center A by the point E, draw 
the line A-E ©, cutting the Quadrant BCD in C. So fhall the Arch 
CD be the diſtance of the Sun from the head of Aries, which is 
here found to-be juſt 3o degrees, which is in the beginning of 


T atrit. 


Cm 


—————_e—_— 


CHAP, VIL 

By the elevation of the Pole, and declination of the Sun, to find the am. 
plitude of the Sun , or hu diſtance of riſing or ſetting from the true 
E aft or Weſt point. 

T he elevation of the Pole #s 51 deg.32 min. the declination of the Sun is 
14 deg. 52 min. North, 


Y the eight D2mopſtration , firſt draw the line B D, then 
upon the Center A draw the Circle BCDE, then from 'A 
raiſe the perpendicular C A E , then is your Circle divided 


into four equal parts : then ſuppoſe the elevation of- the Pole - | 
2 e 
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be 51 degeees, 32 minutes,which muſt be placed upon the-Circle,from 
D unto F, then from the point F by the center A draw the line F A G, 
repreſenting the Pole of the World, F'bcing the North Pole, and G 


' the Sonth Pole , then ſubſtratt 51 deg. 3 2. min. from godeg. and 


the remainder is the height of the EquinoQtial , which is 38 deg. 28 
min, which muſt be placed upon the Circle from the Horizon B unto 


the point I, then from I, by the Center A draw the line I A H, repre- 
ſenting the EquinoRial Circle. Then from Iunto M et the declina- 
tica of the Sun, being here ſappoſed 1 4. deg. 52 minutes North, then 
from the point M draw the line, or Parallel of Declination MTN, 
paralle}-unto-the Equator I A H, cutting the Horizon B D 1n T, then 
from T raiſe the perpendicular T V, cutting the Circle BCDE in 
V, ſo ſhall the diſtance CV he the true amplitude of the Sun delired , 
which here is found to be 2 4-deg. 2 1 minmtes North. 


CHAP. 
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CHAP. VIII, 
By the Amplitude of the San , to find the variation of the Compaſs. 


HH Aving found the amplitude of the Sun by the laſt Chapter, firſt 
obſerve with a Compaſs, or rather with a Semicircie, upon what 
cearce and minute the Sun rifeth or ſetteth, beginning to recken from 
the Eaſt or Weſt, and ending at the North or South at 9o degrees : 
and when you have diligently obſerved the Magnetical rifing or ſetting 
by the Semicircle, or by ſome other like fitring Inſtrument : and aifo 
the true amplitude found, as is declared in the laſt Chapter. the ditte- 
rerice of theſe two amplitudes, is the variation of the Couinpals : But 
when the Sun riſeth upon the ſame degree of the Compals as is tound 
by the Scale, the variation is nothing. but the Needle poin:eth directly 
unto the Poles of the World, which by M. Aoalineax was attrmed 
to be at the Weſtermoſt part of St. A7icha?!s,one of the Iflands of the 
Azores, from whence he will have the Longitude reckoned. Se- 
condly, when the Sun 1s in the Equino&ual Circle, where he hath no 
amplitude , look what diſtance the Compaſs maketh the Sun to riſe 
from the Eaſt or Weſt of the Compaſs, the ſame diſtance is the Gom- 
paſſes variation from the North or-South. Thirdly, 1f the Sun rife 
more to the Seath of the Compaſs, or ſetteth more to the North of the 
Compals than is ſhewed by the Scale, the difference betwixt the 
Amplitude given by the Scale, and the Amplitude given by the 
Needle, 1s the variation of the Compaſs from the North Weſtward. 
Fourthly , If the Compaſs ſheweth the Sun to riſe more Northward, 


_ or ſet more Southward than 1s ſhewed by the Scale, the difference is 
the variation of the Compaſs from the North Eaſtward, Fifthly, If 


the Scale ſhew the amplitude of the Sun riling Southerly , and re 
Compaſs ſhew it to be Northerly, add both the amplitndes together, 


and they ſhew you the variation Weſterly. 


G CHAP. 
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CHAP. IX. 


The place of the Sun betng giver, to find his declization \ by a whols 


C ircle. : 
The Suns place # the tenth degree of Taurus, 


Ccording unto the eighth Demonſtration , firſt draw the Circle 
BCDE, then draw the Horizon BAD, and then the Equi- 
noRial I AH, as 1s before taught : and then the Tropick of C.zcer 


K L twenty three degrees and an half trom the Equinoctial : then draw 
the Tropick of Capricorn P O, of like diſtance from the Equino&tial, 


P 


AW 


k 
{lem . 


and after from K'to O draw the Ecliptick line K A O. Fs when 
you have thus laid down the Sphere, ſuppoſe the Sun to be = t - renth 
degree of Taurz, at which time his declination is deſired. nd in re- 

7d the Sun is more near unto the Tropical] point Cancer than unto 


Capricorn, firſt ind how many degrees he 1s from the Tropick of Ca- 


cer, 
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cer,and you ſhall find him to be 50 degrees ; therefore take with your 
Compaſles 5 o degrees from the Chord,and apply it from the Tropical 
point Caxcer at K unto V upon one (ide, and unto P on the other lide ; 
then draw the line V P, cutting the Ecliptick K O, in the point R , 
then from R draw the line M R N parallel unto the EquinoRial IAH, 
and cutting the Quadrant B Cn the point M. So ſhall the arch M I be 
the declination of the Sun defied, which being applied unto your 
Scale, glves 1.4 deg. and 52 min. 


—— __ 


CHAP. X. 


T be elevation of the Pole, and declination of the Sun grven, to find hrs 
h-1ght 1n the vertical Cirele. 

T he Pole ts elevated 51 degrees, 32 minutes, the declination of the Sux 
is I degrees 52 minutes Nurth, his herght un the Vertical Cirele 1s 
fanud as followeth, 


Fs according to the former Chapter, draw the Circle BCD E, 
then the Horizon B A D, and after the Vertical line C AE, then 
the Axis of the World F G, and likewiſe the Equator 1 A H , this be- 
ing dane, place the declination of the Sun 14 degrees 52 minutes, 
upon the Circle from Iunto M , and alſo from H unto N, thendraw 
the line MN, cutting the line CAE in S, then from $5 draw the line 
SW paralle] unto the Horizon B AD, cutting the Meridian Circle 
BCDE inW : ſo ſhall the diſtance D W be the height of the Sun in 
the vertical Circle for the tinie demanded, which by this propolition 


is found to be 1 9 degrees and 8 minutes, 
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CHAP. Xl. 


The elevation of the Pole , and the Amplitude of the Sun betng gives, 
to find the declination, 

The elevation of the Pole as 51 degrees 32 minntes, the Suns amplity!: 
5 24 degrees 21 minutes, the declination i5 found as followeth. 


[rſt , As in the eight demonſtration, upon the Center A, draw 
the Circle BCDE, then draw the Line B AD, repreſent - 


ing the Horizon ; dividing the Circle into two equal parts. 


then draw the Line C A E : perpendicular to B A D , repre- 
ſenting the Eaſt and Weſt points of the Compaſs , then placing the - 


elevation of the Pole 5 1 degrees and 32 minutes, from D unto F, 
from-F by the Center A'draw tire lime FA G which let be the Pole 
or Axle-tree ofthe World.; then from Bunto I, and from Dunto H, 


—_— —— 


ſer. 
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ſet- the Complement of the Poles elevation : wich {hall repreſent 
the EqinoCtial, 1u regard 41 maketh right angles witch the Pole of 
the world inthe center A. Then from C unto V place the ampli- 
tud of the Sun, wich 15 2.4 degrees and 21 minutes : then trom V 
ler fall the perpendicular V T , cutting the Horizon B AD in the 
point T, then from the point T draw the line M TN parallel unto 
the Equino@ial I AH, and cutting the Circle BCDE m the 
noints M and N , fo ſhall the diſtance I M or H N be 
the declination of the Sun , wich was delired : which being appli- 
ed unto your Scale, gives you tourteen degrees and fifty two mi- 
DNUtCS. . 


CHAP: Xi 


T h: elzvatiou of the Pole , the declination of the Sun, aud hour of the 
day being priven, to find the Almicanter. 

7 h: elevation of the Pole is thirty degrees, the declination of the Sun ts 
twenty degrees North, the hour 1s nine inthe morning , at which 
time the Almicanter 1s found as followeth. 


the Circle BCDE, then draw-the line B D for the Ho- 
rizon , then place your. Poles elevation, which 1s thirty degrees, 
upon the Circle from D unto R , then from R by the center A. 
draw the line RAS, repreſenting the Axis of the World, 
then from B unto F. place the Complement of the Poles elevation , 
which is 5o degrees, . and from the point F, by the Center A, draw 
the line F AH, repreſenting the EquinoQta) line, and then ſer the. 
declination of the: Sun from F unto L, and from L draw the line 
- LP O parallel unto the Equator FAH, cutting the Axis ot the 
World in the. point P , then ſer one foor of your Compaſles in the 
z0intP , and extend the other either unto Lor unto O, ard withthe 
ſame diſtance of your Compaſſes, upon the center P draw the Circle 
LNOQ, whieh is called the hour Circle : ſo thall L be the point of 
twelve a clock at noon , N{ the place of lix a clock afternoon , O the 


place of twelve a clock or midnight, and Q the place of fix a clock 
in 


PR: the ninth Demonſtration , firſt . npon. the Center A draw 
2 


45 The Sea-mans Glaſs. 


1 the morning : Every one of the tour quarters 'mult be divided into 
fix equal par3s or hours, making the whole Circle to contain twenty 
four parts , repreſenting the 2 4 hours 0! theday and night , then 1 
regard the hour of the day was nine of the clock,which is three hours 
Metore noon, lake three of choſe twenty four hours, and place ther 


upon the Circle LNO Q_ from the Meridian point L unto K, the 
nine a clock point in the morning, and unto M the point of three of 
the clock afternoon, then draw the line M K, cutting the parallel of 
the Sun L O in the point I, then from I draw the line I G parallel unto 
the Horizon B AD, which ſhall cut the Meridian Circle B CDEin 
the point G, ſo ſhall the diſtance of & and B, be the Almicanter of the 
Sun, which was deſired z which in this demonſtration is found to be 
forty eight degrees and eighteen minutes. 


CHAP. 
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CHAP. YI, 


The elevation of the Pole, the Almncanter, and deciinition of the Sun 


being given,to find the hour of the dey. 


The elevationof the Pole ts thirty degrees, the declination of the Su 
6 twenty degrees, the Almicanter of the Sun 1s forty eight degrees, 
a::d eighteen minutes, the hour of the day ts fouud as followeth. 


"Irſt, as in the ninth demonſtration, upon the Center A draw the 
Circle BCDE, thzn draw the Diameter B D, repreſenting the 
Horizon , then from D unto R ſet 3o degrees, the elevation of the 
Pole, then from-R unto the point A draw the line R AS, repreſenting 


the Pole of the World, then draw the line F AH, crofling the Pole in 


A, at right Angles cutting the Meridian Circle in F, then from Fler 
twenty degrees, the declination of the Sun unto L,' and then from the 
yoint L, draw the line LP O, repreſenting the parallel of the Sun, 
and cutting the Pole of the World inP, then placing one foot of your 
Compaſles in P, extend the other unto L, with which diſtance of your 
Compaſles draw the hour Circle ENOQ, then from the Horizon 
at B, place the Suns Almicanter (which is forty eight degrees, and 
etghteen minutes) upon the Quadrant RB GL, from B unto G, then 
from the point G draw the line GI parallel unto the Horizon B A D, 
cutting the line LO in I, then from the point I draw the line KI M 
parallel to the Pole of the World Q A N,cutting the Circle LN O in 
M, then Jet LN be divided into fix hours, whereot L M are three: 
whereupon I conc]ude, that it is three hours from noon, that 1s, at nine 
of the clock in the morning, or three in the afternoon, 


CHAP. 
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UHAP. XV1. 


7 he Latitude of the place, the Declination of the Sun, and the Alti- 
tude of the S#1 betng given, to find the hour of the day : By d new 
way, differing from that in the former Chapter. 


Alf bode deg, min. deg. Mm. 
The Suns declnabadt) 15 4 © 18 "06 


The Latitude of the place ts zo oop>its Compl. N.460 cc 


The n_—_— 5, 20 00 (70 -- co 
"4 BY f 4 CCS n—— WW 


SUM 1 3©O 


-_— 


difterence 10 oo 


The Complement of any arch leſs than 9o degrees, is ſomuch as the 
arch wants of go degrees: as the (, omplement of 20 degrees is 70 


degrees, QC. 


Þ find the ſum and difference of the Complement of the Suns 
declination, and the Complement of the Latitude, as above is 
done , where the ſum is 130 degrees, and the difference 10 degrees. 
Then your Compaſſes being opened to the Radius of your line of 
Chords , deſcribe the Semicircle ABC, and divide it into two 

uvadrants by the perpendicular BD, then -out of your line of 
Chords take 48 deg. 18 min. the Suns Altitude, and ſet it from B 
toE, anddraw E F parallel to B D : Then from your line of Chords 
take 1 3o deg. the ſum, and ſet it from A to G, ( or its Complement 
to 180 deg. which is 50 deg. from Cto G ) and draw the line G H 
alſo parallel to BD. Again, out of your line of Chords take r © deg. 
(which is the difference ) and ſet that diſtance from A toK, and 
drawKL parallel to E F or BD. 

This done, take with your Compaſles the diſtance from F to 
H, and ſetting one foot.in A , with the other deſcribe the arch M P, 


likewiſe take the diſtance from FtoL, and ſetting one footin C, 


With 
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with the other deſcribe the arch NQ. Laſtly, Draw the ſtraight line 


P Q,which only touching the two former arches will cut the line AC 
in O, upon the point O therefore ere the perpendicular O P, cut- 
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ting the Semicircle in R, ſo will CR being meaſured upon your line 
of Chords, give you the degrees of the Sun trom the South part of the 
Meridian, which here you will find to be 45 degrees, which makes 
3 hours, allowing 1 5 degrees for an hour , tor x 5 degrees make one 
hour, and one degree makes 4 minutes of an hour , fo that it is either 
g of the clock in the morning, or 3 in the afternoon, 


CHAP. XV. 


The Almicanter, or h:1ght of the Sun being grven, to find the length of 
the right ſhadow. 
T he Almicanter ts 4.5 degrees. 


Ccording unto the tenth Diagram , draw the line A F, and 
upon the Center A raiſe the perpendicular A C, then upon 
the Center A draw the Quadrant C D F, then ſuppoſe the 
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height of your G 070, or ſubſtance yielding ſhadow be the line A B, 
which is to be divided into 1.2 equal parts, which Gyoros I have here 
made juſt x 2 degrees of the equal 
leagnes of the Scale, then from B to 
the top of the Gnomon draw the line 
B E parallel unto A F, then ſet the 
Almicanter which is forty five degr. 
from F unto D, and from the point 
D draw the line D A, cutting theline 
B Ein the point G, ſo ſhall BG be 
the length of the right ſhadow defi- 
red, which here is found to be 12 
parts, which is bur juſt the length of 
your Gnomev, *x and + of atwelfth over : Note that the right ſha- 
dow is the ſhadow of any polt, ſtuff,or ſteeple, that ſtandeth at right 
angles with the Horizon, the one end thereof reſpeRtng the Zenith of 
the place, and the other ghe Nadir. 


_ 


CHAP, XVI. 


The Almicanter, or het ght of the Sun being given, to fond the len gib 
of the contrary ſhadow. 
The Almicanter given 7o degrees, 


Y the verſe or contrary ſhadow, 1s underſtood the lengh of any 
ſhadow that 1s made by a ſtaft or G noon ſtanding - nt any 
perpendicular Wall, in ſuch a manner that it may lie parallel unto the 
Horizon, the length of the contrary ſhadow doth increaſe as the Sun 
riſeth in height ; whereas contrariwiſe, the right (hadow doth increaſe 
in length, as the Sun doth decreaſe in height : the way to find the verſe 
ſhadow is as followeth. Firſt,draw your Quadrant as 1s taught in the 
laſt Chapter, wherein let A B be the length of the G omen., likewiſe 
from B, draw the line B E parallel unto A F, as before , then ſet your 
A'micanter from C npon the Quadrant which is given to be ſeventy 
degeees,and it will extend from C unto H, then from the point H draw 
the line H A, cutting the line BE inthe pointK, ſo (hall K B be the 
length 
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tengrh of the contrary ſhadow, which here is found to be thirty four 
degrees and eight minutes, or twice ſo long as your Geer, and. 
:2 about+ partof a tweltth more. 


1 


CHAP. XVII. 


Th: Latitude of the place, the Alm:icanter, ard Declination of the 


Sun being given, to find the Azimuth, 
T he Latitude of the place 3s fifty one degrees, thirty minutes, the decls- 
nation of the Sun twenty degrees North, the Almicamter thirty ezght 


degrees thirty munntes, the true Azimwn of the San is deſired. 


TT 


_— 
dem: 41: 


jE 


'r{t, as in the eleventh Demonſtration upon the Center A, 
draw the Circle BCDE, then draw the Diameter BAD, 
and from D unto F, ſet the Elevation of the Pole, which 1s 
H 2 _ 
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one and fifty degrees, and thirty minutes, whoſe complement 1s eight 
and thirty degrees and thirty minutes , which muſt be placed from B 
unto H, then trom H draw the line H AI, repreſenting the Equino- 
Rial line , and from F draw the line F A G, repreſenting the Pole of 
the World, then from H unto P, and from 1 unto Q, fet the De- 
clination of the Sun,which is twenty degrees, and by theſe two points 
draw theline P Q, for the parallel of the Suus declination ; then 
upon the Circle from B unto H ſet the Suns Almicanter, thirty eight 
degrees and thirty minutes ; then from H draw the line H R paral- 
lel unto the Horizon cutting the Suns parallel PO Q in O, then draw 
the line T V AE perpendicular unto the line B A D in the Cencer A, 
and cutting the line H V R in V, then ſetting one foot of your Com- 
paſſes in the point V, extend the other unto R, and with the ſame di- 
ſtance draw the Semicircle H L R, then draw the Concentrick Circle 
upon the Radius of the. Scale MT N, and where the line POQ_ , 
and the line M O N do meet in the point O, raiſe the perpendicular 
OL, cutting the Semicircle HL R in L, then lay the Scale from the 
Center Ato the pointL, and draw the line LK, cutting the Semi- 
circle MT NinkK, ſo ſhall M K be the true diſtance of the Snn from 
the Eaſt or Weſt point Southward,or the Suns true Azimuth, which is 


here found to be ſeventy two degrees and forty.minutes from the Sourh 
part of the Meridian. 
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CHAP. XVIII 


The Latitude of the place, the Declination of the Sun, and the Alti- 
; tude of the Stu being prven, to find the Azimuth : By a new Way 
| differing from that in the former Chapter. 


j 
| deg. min. S deg. M. 
The Snns declination 1s 20 OO 38 30 
The Latitude of the placeis 51x 3opits Compl. 3 | 
The Suns Altitude 1s I2 ©0 71: 00 
 Sumr16 


_—_— 


Hs found the ſum and the difference of the Complement of 
the Suns altitude and Complement of the latitude as above ts 
expreſſed, where you find the ſum of them to be 116 deg. 30 Min. 


and their difference 39 deg. 3o min. : 
Theſe things being premifed, with your Compaſſes being opened 


to 60 deg, of your line of Chords, deſcribe thg Semicircle AD CG, and 
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diſtance from D to E, (tf the Sun have South declination (as in this 


Example it hath) or from D to O, it the Sun have North declination) 
and draw the line E F parallel to D B, 

Secondly, Take i 16 deg. 30.m. the ſum out of your line of Chords; 
and ſer it from Crto G, and draw the line G K parallel to D B. 

Thirdly, Take 39 deg. 3o min. the difference, out of your line of 
Chords, and ſet it from C to H, and draw the line H L parallel alſo to 
B D. 

Fourthly, Take in your Compaſſes the diſtance from Fro K, and 
ſetting one toot in A, with the other deſcribe the arch S. 

Fifchly, Take the diſtance from F to L, and ſetting one foot in C , 
with the other deſcribe the arch R. 

Sixthly, Lay a Ruler that it may only touch theſe two arches, Sand 
R, and by it draw a line as SR, cutting the line A C in N. 

Laſtly, upon the point N, erect the perpendicular N M, then the 
diſtance A M meaſured upon your line of Chords, is the Azimuth 
from the .South part of the Meridian, which in this example will be 
tound to be 34 deg. M C the Azimuth from the North 146 deg. and 
M D the Azimuth from the Eaſt or Weſt 56 deg. 


— 


_ .———————— 


= - CHAP. XIX. 
T he place of the Sun being given, to find the right aſceufion. 


Suppoſe the Sun be in the twentieth degree of Taurus, his right aſcen- 


fron rs found as followeth. 


Irſt, as in the 12 demonſtration,draw the line B A F for the Pole 

of the World ; then upon the Center A draw the Circle BCD E : 
then from the Center A raiſe the perpendicular C AE for the Equator, 
then place your greateſt declination from C unto Q,and from E unto 
P, then draw the line Q_ A P, which doth repreſent the Ecliptick line , 
then in regard the Sun 15 in the twentieth degree of Tawuras , which is 
forty degrees from the head of Cancer, which forty degr. place from 
unto-L and unto K, then draw the line K L, cutting the Ecliprick 

in 1, then from the point I draw the line HI parallel unto' C A E cur- 
ting the Pole of the World in O, then ſer one foot ohyour Conpalles 
in 
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in O, and extend the other unto G, with which diſtance draw the Se- 
micircle HD G, then opening your Compaſſes unto the Radius of the 
Scale, and upon the Center O likewiſe draw the Circle H N F G,then 
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draw the line I M parallel unto A OD, cutting the Semicircle 
HMDG inM, then lay your Scale from the Center O unto the 
point M, and draw the line N M, cutting the Concentrick Circle in N 
{o (hall the diſtance NF, bethe right aſcenſion , which is here found 
to be two and forty degrees, ſeven and twenty minutes, 
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BUHAP. Xx. 


The elevation of the Pole, and declination of the Sun given, to find the 


difference of the aſcenſions. 
The Poles elevation ts 51 degrees, 32 minntes , the declination.of the 


Sunts 21 degrees. 


"Irſt, as in the thirteenth demonſtration,draw the line BAK, re- 
reſenting the Horizon, then upon the Center A draw the Cir- 
cle BCDEE, thenfromKunto D ſet the elevation of the Pole, 
which is 51 degrees and thirty two minutes : then from the point D, 


=O 


by the Center A, draw the line DA F, repreſenting the Pole of the 
World, then from B unto C ſet the Complement of the Poles eleva- 
tion which 1s thirty eight degrees, and 28 minutes : then from C by 
the Center Adrayy the line C AE, repreſenting the Equinoctial line , 


then 
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then from C unto G, and likewiſe from E unto H, for the declination 
-of the Sun, which is 2 1 degrees, then from G unto H draw the parallel 
of the Suns declination, cutting the Pole of the World in L, and the 
Horizon in I, then ſer one foot of your Compaſles in the point L, 
and extend the other unto G, then with that diſtance of your Com- 
paſles draw the Semicircle GM N H, then opening your Compaſſes 
unto the Radius of your Scale, upon the ſame QLenter draw the Con- 
centrick Circle GX OH, then from 1, where the declination of the 
Sun doth cut the Horizon, draw the line I N parallel unto the Pole of 
the World A M, cutting the Circle GM H in N, then lay your Ru- 
ler from the point I unto the point N, and ſo draw the line N O, cut- 
ting the Concentrick Circle G X OH in O, ſo ſhall the diſtance of O 
and X be the difference of the aſcenſions, which is here found to be 
eight and twenty degrees, and four and fifty minutes. 


CHAP. XXL 


The right aſcenſion of the Sun or of a Star being given, together with 
the difference of thetr aſcenſion, to find the oblique aſcenſion or deſcen- 
on. 
The Sur #511 the fourth degree of Sagitarius, his right aſcenſton 1s 2 42 
degrees, or 16 hours 8 minutes, the diſſerence of aſcenſion 15 1 boxer 
5 3 mnntesor 28 deprees,28 minutes, the oblique aſcerfion or deſcen- 
fron 15 required. 


He right aſcenſion of any point of the Heavens being known, 
Ea ditterence of the aſcenſien 1s either to be added thereunto, 
or elſe to be ſubſtracted from it , according as the Star is lituate in 
the Northern or Southern Signs : As for example, it the Sun be 
in any of theſe lix {1gns, Ares, Taurus, Gemins, Cancer, Leo, or 
Virgo, then the difference of the aſcen(ions is to be ſubſtracted from 
the right aſcenſion, and the remainer 1s the oblique aſcenlion. Sup- 
poſe therefore the Sun to be in the fourth degree of Genin, where 
the right aſcenſion- 1s found to be four hours, ard 8 minutes, or 62 
degrees, and the difference of aſcenſion where the Pole is elevated 51 
degrees, is found to be one hour 5 3 minmes, otherwiſe 2 8 degrees 5 

minutes, 
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minutes, which being taken from the right aſcenſion, leaves two hours 
and 16 minutes, or 33 degrees and 42 minutes, which is the oblique 
aſcenlion of the Sun in the fourth degree of Gemini. Bur if the Sun 
be upon the South (ide of the EquinoRtial, either in Libra, Scorpis, Sa- 
gu arits, bh apricorns . Aquar 4, or Piſces, then the difference of 
the aſcenſion is to be added unto the right aſcenlion, and the Products 
will be the oblique aſcenſion, Suppoſe the fourth degree of Sagitarin 
is given, for which lign and degree the oblique aſcenfion of the Sun ts 
delired, his right aſcenſion being then found to be 242 degrees, or 16 
hours 8 min. the difference of the aſcenſ1ons is one hour 53 min, or 
2 8 degrees 1 $ minutes : which being added unto the right aſcenſion, 
makes 1 8 hours one minute ; or in degrees 270 degrees and 18 mi- 
nutes, which is the oblique aſcenſion of the Sun when he 1s 1n the fourth 
degree of Sagitarins, And if you would find the oblique deſcenſion, 
you muſt add the difference of the aſcenſions unto the right aſcenſion , 
when the Sun is in theſe ſix Signs, Aries, Taurm,Gemim, Cancer, Les, 
Virgo: andcontrariwiſe, when the Sun 1s 1n the other fix Signs, you 
muſt ſubſtra& the difference from the right aſcenſion , and you ſhall 
have the oblique deſcenſion of the Sun or any Star, whoſe right aſcen- 
ſion and difference of aſcenſions is known. But it is to be underſtood, 
that this manner of operation doth ſerve no longer than you are upon 
the North (ide of the Equino&ial. For if the South Pole be elevated, 
the work is contrary : for ſo long as the Sun is in any of the Northern 
Signs, the difference of the aſcenfions is to be added unto the right 
aſcenſion, to find the oblique aſcention ,; and contrariwile, ſubſtracted 
to find the oblique deſcenlion. Likewiſe if the Sun or Star be in the 
Southern Sipns then is the difference of aſcenſtons ſubſtrafted from the 
right :cenſion to find the oblique aſcenſion, and added to find the 0b- 


lique deſcenſion, 
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| Shewing how. by the Plain Scale to delineate 
Hour-lines upon all kind of Upright Plains, either 
: Direct or Declining, in any Latitude. 

; — 8. OI 175 Cavs; Fo fey 

] alert ber DEA Td th 


CHAP. 1. 


How to draw Hour-lines upon an Horizontal Plain iy any Latitude. 


Ith the Radius of your line of Chords, upon E as a Cen- 
ter, deſcribe the Circle AB CD, and croſs it with the 
Diameters ABand CD. This done, out of the line of 

Chords take the Complement of the Latitude of your 

place )which we here ſuppoſe to be Loxdor, whoſe Latitude is 5 1 deg. 


2 30 Is 
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30 min. and its complement 3 8deg.3zo min.) which ſet fromBtoG, 


from G toN, andfromDtoM, then lay a Ruler from A toG, and 


it will cut the line C D in H, and from A toN it will cut CDinO, 
and from A to M it wiil cut the ſame linz in F. 

This done, upon O (as a center) place one foot of your Comes, 
and extend the other foot to F, and with this diſtance deſcribe an arch 
of a circle, which (it the reſt of your work be true.) will fall juſt in the 
points A and B, and fo conſtitute the arch AF B repreſenting the 
EquinoQtial Circle, and ſo we ſhall hereaftes call it. 

Having drawn the Equino&tial A-F B, divide the Semicircle A D B 
mto 12 equal parts in the points x &* #*, &c, Then laying a Ruler 
x0 the center E , and every one of theſe marks 5 x , &c. it vill 
divide the EquinoRial circle into twelve unequal parts-1n the points 
@ © @ © cc. 

Again,Lay a Ruler to H,and every of theſe unequal parts @ @ @ @ 
&c. it will cut the Semicircle A D B in the points 7, 8, 9, 10, 11,12, 
1,2,3,4,5, and 5. 

Laſtly, If you lay a Ruler on the center E, and from: thence draw 
right lines to the ſeveral points 7, 8, 9, 10, &c. they ſhall be 12 of 
the true hour-lines belonging to. an Horizontal Dial for the Latitude 
of 51 degrees, 3o minutes. 

But for the hours before 6 in the morning and afrer 6 at-night, do. 
thus; draw the hour-lines of 4 and 5 in the evening quite through the 
center E, and they ſhall be the hours of 4and.s in the morning , alſo 
7-and 8 inthe morning drawn through the center, ſhall give the hours . 
of 7 and 8 at night, as 1n the figure. 

Now for the Stile or Cock of your Dial, you mult take-out-of your 
line of Chords the degrees of your Latitude, v1z. 5 1. degrees, 3o mi- 
nutes, and ſet ir from D to S, and draw the line D S, ſo ſhall the trian- 
2JeDE.S be the juſt pattern.for the Cock of your Dial, which being 
rBade of Braſs, or the like, and ſet exaRtly upright upon the hour-line 


, 0612, your Dial is wholly finiſhed, 
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An Horizontal Dial for the L atitnde of 51 dog, 3o miner, 


CHAP. II. 
Concerning direft South Daals. 


A Dire& South Dial is no other than: an Horizontal Dial, the 
making whereof is before deſcribed, the difference confiſting 
only in the numbring of the hours , and in the placing of it , theone 
being to be fixed on a Poſt, or the like , and the other to befixed to a - 
Wall which exa&ly. beholds the South, I fay here is no other diffe-- 
rence : For, | | | Fe 

| Nc 
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Andthe like in any other Latitude, as 15, 16, 33, &c. 


II. 


CHAP. 111 


—_— 


Of direct North Dials. 


Dire& North Dial is the ſame with a Dire& South Dial ; for, 

if you take a South Dial and turn it upſide down , cauling the 
Stile or Cock to point upwards, as the Cock of the South doth 
downwards , and leaving out the hours near the Meridian, in theſe 
Northern Latitudes : as the honr of 9, x0, 11,and 12 atnight, and 
1,2, and 3 in the morning, all which time the Sun is under the Hori- 
zon. I ſay a South Dial ſo diſpoſed, and fixed againſt a dire& North 
Wall, ſhall give you the true hour of the day. 
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How to draw the honr-lines on a direft E aſt or Weſt Plain. 


SL Eaſt or Weſt Plain, is ſuch a Plain asdire&ly lieth open 
to the Eaſt or Weſt points of the heavens ; as the North and 
South Plains do to the North and South points. To make ſuch a Dial, 
Upon the Plain C B D M (in ſome convenient places thereof towards 
the lower part ) affume the point B, then with the Radius of your 
line of Chords upon B as a Center, deſcribe the obſcure arch A F, then 

: from 
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from your Chord take the Complement of the laticftde of your places 
3 8 degrees, 3o Minutes, and ſet it from A to F, then from B through 
F draw the line BE, repreſenting the EquinoRial Circle, which in 
theſe plains, (as alſo in a Polar Dial) becomes a ſtreight line, Ta this 
line E B aſlume two points, one towards one end, and the other to- 


wards the other end of the ſame line; | as. the points G and N,, one for 
the hour of VI, as N ; the other for the hour of XI, as G: through 
theſe two points N and G, draw two right lines quite through your 
Plain, perpendicular to the EquinoRtial line B E,as in the figure, which 
tio lines ſhall repreſent Eleven and fix of the Clock, way 
is 
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This done, upon the point G, -with the Radius of your Chord de- 
ſcribe an occult arch of a circle H I, and fer thereon 15 degrees from 
H to I,then from G through I draw the line G K, cutting NM in K ; 
on K,as a center, with the Radius of your Chord deſcribe the quadrant 
KST, which. divide into 6 equa! parts-in the points @G @@@ » 
through which points and K, draw the lines K @,K @, Gcc. cutting the 
FquinoGtial E B in *  &c. Through theſe points + x * &c 
draw right lines quite through your plain perpendicular to the equi-" 
noQia], which will be parallel to your lines of VI and XI, and will be 
the true hours of VII, VIII, IX and X , then che like diſtances of VII 
and VIII ſet above VI on the other {1de, and drawn parallel thereto, 
ſhall be the true hours of IV and V ; and thus have you all the hours 
of an Eaſt Dial truly drawn, which is from four in the Morning till e- 
levenat Noon ; and 15 the ſame with a Weſt Dial only naming the 
hours contrary : for in the Eaſt Dial 4, 5, 6,7, 8,9, 10, 11 in the 
Morning , are in the Weſt Dial 8, 7, 6, 5,4, 3,2, 1 inthe Even- 
Ing. 

The Stile of either of theſe Dials is a thin plate of Braſs made di- 


realy of the breadth 'of the diſtance between the hours of VI and 
IX, and muſt be placed directly perpendicular npon the line of V1, 
and fo is yonor Dial finiſhed. 


CHAP. V. 
. . Of «pright declining Plains: 


Efore we come to draw the Hour lines upon a declining Plain, 
two things are firſt to be diſcovered, viz. 
Firſt, The height of the Pole above the Plain , which is the height 
of the Cock or Stile, . 
Secondly, The defiexion or diſtance of the ſubſtile from the Me- 
ridian or line 6f twelve of the Clock, — 


B 
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. I, Tofindthe heighth of the Pole above a declining Plats. 


With the radius of your line of Chords, upon A, as a Center, de- 
| ſcribe the Quadrant A B C, then your latitude being 5 1 deg. 30 min. 
i take it out of your line of Chords, and fer it from B tro E; and draw 
| che line E D parallel to A B, cutting the line A C in D, then with the 
diſtance D E, on the Center A, deſcribe the Quadrant G H R. They 
ſuppoling your Plain to decline 3o deg. ſet 3 deg. from BtoF, in 
the Quadrant B EC, and draw the line F A cutting the Quadrant 
G H R in H, through which point H, draw the line $S H N parallel 6 

C A, and cutting the Quadrant BE C in N, ſo ſhallthearchCN be 

the height of the: Pole above the Plain, and in this Example contains 
' 32 deg. 37 min. | 


z. T find the deflexion, or the diÞance of the Smbſtile from the Me- 


ridian. © 


Out of this figure take the diſtance 
HS, and ſet it in the line DE, from 
Dro K, through which point K, draw 
the line AKL, cutting the Quadrant 
BCinL, fo ſhall the arch C L bethe 
diſtance of the Subftile from the Meri- 
dian : and in this Example will be found B 


RG 


; to be 21 degrees 42 minutes. 


"CHAP-.-VL 
How to draw the Hour-lines upon an upright Plain declining fram the 


Meridian towards the Eaſt or WeFt, 


VW E will hear take for Example a South ere Plain, declining 
Eaſtward zo deg. <opey 7+ mh 
k . Having 
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Having ( by the fifth Chapter of this Book) found the Deflexion of 
ſuch a Plain to be 2x deg. 42 min. And the height of the Stile (by 
the ſame Chapter) to be 32 deg. 37 min. we may proceed to draw the 
Dial in manner following. 

With the Radius of your line of Chords, on the Center C, deſcribe 
the Circle XNSW , andinitdrawS N through the center C, for 
the Meridian, orline of 12. Then the deflexion being found to be 
21 deg. 42 min, ſet that rom NtoE, and draw the line E C through 
the center to G, this line repreſentetithe Subſtilar line of your Dial, 
upon which line the Stile or Cock muſt ſtand. Alſo out trom your 
line of Chords take 32 deg. 37 min.the height of the Stile, and ſer thar 
diſtance from E to H,and draw the line C H for the Stile of your Dial , 
- ſhall the Triangle E C H be the true pattern for the Cock of your 

lal. 

The Subſtilar line E G being drawn , draw the line X W through 
the center C, and perpendicular ro E G: This done, take the di- 
ſtance E H, ( which is equal to the Stiles height ) and ſet that di- 
Nance fromAtoB, and from W to D. Likewiſe take the diſtance 
from W to B, and ſet it from BroI, Theſe three points 1 B, and 
D, being found in the Circumference of the Circle XN $ W , lay a 
ruler from X to 1, and it will cut - ſubſtilar line E'C being extended 
in the paint G; which is the Center upon which the EquinoQial Cir- 
cle muſt be defcribed. _ Again, a Rulet Jajd from'X ro B, will cut the 
ſubſtilar linein F , anda Ruler laid from X to D,will cut the ſubſtilar 
in O. Now if you ſet one foot of your Compaſſes in G, and extend 
the other to.X or W,you may deſcribe the Equino&tial Circle X © W, 
which (if you have not erred in your former Work) will paſs exa&- 
ly through the point O in the ſubſtilar line before found. In the 
next place, if you lay a Ruler from Fro N, it will cut the Equino- 


- Rial Circle in P; and a Ruler laid from C to P, will cut the Dial Cir- 


cle mn V. , 
Theſe things being performed, the next thing ts to draw the hour 
lines, which will be eaſily effected, if you obſerve the former dite- 

tons. x | | ct 
Firſt, From the point V laſt found, begin to- divide your hour 
Circle into 24 equal parts ( or only one (half of it #njo 12 parts ) 
which you may do by taking 15 deg. our of your line of NOSE 
et 
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ſet that diſtance on both fides of V at the marks x + * &c. ſo many 
times as the Plain is capable of hours. | 
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This done, Tf you lay a Ryler on the Center C, and every of theſe 
points * # * 8c. you ſhall divide the equinoQtial Circle into 1 2 


' unequal parts in the points ®@@ @ @ &c. Now a Ruler laid from F 


to every of theſe unequal points ® @ @ @ &:c. will divide the hour- 
circle into x2 other unequa] parts, marked with 4. 5. 6. 7. 8. 9; 
10. II, 12, I, onthe one ſide of V, and with 2, 3. on the other fide 


of V. : 
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Laſtly, A Ruler laid from C to the feveral points 4.. 5.6. 7. 8. 9. 


IO. 11, 12. I. 2. 3. and lines drawn by the lide thereof, they ſhall be 
the true hour lines belonging to ſuch a declining Plain of 3 o deg. in 
the Latitude of 5 1 deg. 3o min. Burt if you delire more hours than 
1 2, the EquinoCtial may be divided into more unequal parts, being 
continued beyond X and W, and it you will, quite ronnd the whole 
Circle, but that is needleſs, without you would make 4 Dials in the 
making of one, as you may ealily do. For, 

The hours that are on the Weſt {ide of the Meridian of a South-eaſt 
Dial, being drawn through the Center , will make a North-welſt Dial 
of the ſame declination. And the hours on the Ealt {1de of the Meri- 
dian of a South- weſt Dia), being drawn through the Center, will pro- 
duce a North-eaſt Dial of the ſame declination. And again, the real 
hour lines of a South-eaſt Dial being drawn on the other fide of the pa- 


per, and the hours named by their Complements to r2, that is, 10 


tor 2,9 for 3, 8 for 4, &c. will make a South-weſt Dial of the ſame 
declination. 


_—_ l—— a —__—__— 


_—_— 
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CHAP. VII. 


How to place au upright Dial truly, 


' A LL upright Dials, in what latitude ſoever, have the Meridian per- 

pendicular to the Horizon ; wherefore to ſet your Dial exa& , 
hang a line with a Plummet at the end thereof, and with a nail fixed 
in the line of 12 towards the top thereof, to hang the Plummer upon, 
apply the Dial to the place where it is to be fixed, fo that the line and 
Plummet may hang juſt down uponthe line of 1 2, neither inclining 
en one [ide or-the other., the Dial. thus fixed, if the delination- were 
truly taken, and the Dial rightly made by the former directions, (hall 
at all times ( the Sun thining upon it ) give you the true hour of the 
day. s 


CHAP, 
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CHAP. VIIL 


How to inſert the half and quarters of hinrs in all Djals. 


TY halfs and quarters of hours are drawn in all Plains by the ſame 
rules, and the like reaſon, that the hours are inſerted. There- 
fore take notice that it you would inſert the halt hours into any Dial, 
you mult divide your Equino&tial Circle into 24 equal parts inſtead 
of 12, and if you would inſert the quarters, then you mult divide it in- 
to 48 parts, and then procced in all reſpe&s as you did for the whole 


hours. / 


&. 


"TY 
— 


How to find the Declination of 4"J upright Wall, 


He declination of a Plain is an arch of the Horizon comprehend- 
, ed ber ween the Pole of the Plains Horizonzal line, and the Me- 
ridian of ths place. _ ',, © | TE | 
To find this declination, two: obſeryations muli be made, the Sun 
ſhining, and both at one inſtant of time (as near as may be.) The firſt 
is the Horizontal diſtance of the Sun from the Pole of the Plain. The 
ſecond 1s the Suns Altitude. Es 
Firſt,to find the Horizontal diſtance, Apply the (ide of a Quadrant 
to your plain, holding it (as near as may be) horizontal,that is to ſay, 
level ; then holding up a thred and plummet, which muſt hang ar full 
liberty, ſo that the ihadow of the thred may paſs directly through the 
centes of the Quadrant , then diligently note through. the degree of 
the Quadrant the ſhadow paſſed , and count thoſe degrees from the 
fide of your Quadrant which 1s.-perpengicular to the Plain, for thoſe 
degrees are the Horizontal diſtance. 
Secondly, Ar the ſame inſtant, rake the Suns altitude, theſe two 
being heedjully taken, will help' you to the Plains declination by the 


rules following. BY 


F 
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By the 17 or 18 Chapters of the ſecond Book find the Suns Azimuth, 
Then obſerye whether the Sun'be between the Pole of the Plains Ho- 
rizontal line and the North or South points, or not. 

If the Sun be between them, add the Azimuth and Horizontal di- 
ſtance together, and the ſum of them is the declination of the Plain. 

If the Sun be not between them, ſubſtra& the leſſer of them from 
the greater , and the difference ſhall be the declination of the Plain, 
Thele rules ſhew you the quantity of your Plains declination. But, 


—_— 


CHAP. X, 


Shewing how to kyow whether your Plain decline from the Meridian 
towards either the Eaſt or Weſt. = RW 


Ou muſt take notice in your obſervation , that if the Meridian 
point fall between the Azimuth and the Pole of the Plains Ho- 
rizontal line, then doth the plain decline to to the Coaſt contrary to 
that wherein the Sun is ; that is to ſay, it the Sun be to the Eaſtward 
of the Meridian, the plain declines to the Weſtward : But if the Me- 
ridian point be not between the forementioned diſtance and the Pole 
of the Plain, then doth the Plain decline to the ſame Coaſt in which 
the Sun was in the time of obſervation. TY 


CHAP. XI. 


Concermng Polar Dials, 


A Polar Dial is madein all reſpe&sas an Eaſt or Weſt Dial is 
made, only the line of 6 a Clock in the Eaſt or Weſt Dial, 


is 12 a Clock inthe Polar Dial, the hour of 7 is 1, 8of is 2, of 9 
i5s3,0f10is 4,and of 11 is 5. Alſothe hour of 5 inthe Eaſt or Weſt 
Dial, is 11 in thePolar, of4is10, of 3 isg,of 2,'8, t is 7, G&c. 
The Cock of this Dial is a plate of Iron or Braſs:made of the _— 

Co 
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between 12 and 3 aclock, and ſet perpendicular upon the line of 12 
as in the Eaſt or Weſt Dial it is upon the lineof 6. In theſe Dials 
the EquinoCtial line is to lie parallel to the Horizon,and not-to be ele- 
vated according to the complement of the latitude of the place, as 
11 the Eaſt or Weſt Dial it 15. 


CHAP. XEL 
Concerning Equinottial Dials. 


N Equino&tial Dial is of all other Dials the moſt ealie to make , 
for if you deſcribe a Circle, and divide it into 24 equal parts , 
and draw lines from the Center through every one of thoſe equal 
parts, the lines ſo drawn ſhall be the true hour lines. 

For the Stile of theſe Dials, 1t is no other but a (treight Wyre of 
any length, fer perpendicular in the Center of the Circle, whoſe ſha- 
dow ſhall give the true hour of the day. 


SERENE 4 OO 


——  —— 


Of fuch plains as deoliue-very far from the Eaſt or Woſt towards the 
Meriatap, 4s 75, 8Qor 85 deg, above which Plains the Pole hath 
ſmall Elevanon, Bt 6 SE 


——_— Pliihs as decline above 60 degrees the hour lines will come 
very clofe together , ſo that if they be nor 'extended very far 
from the Center, there will be no-ſenſible diſtance between hour and 
hour. 

To remedy this inconvenience,there are ſeveral ways,l will inſtance 
only in one, which is familiar and eafie, and that is this. 

When you have drawn your Dial on a large ſheet of Paper, fixit 
enſome large Table or ſmooth Floor of a Room, if the Dial you 
are tomake be very large, as 5, 6, or 7 foot ſquare, then by the _ 
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of a long Ruler laid to the Center and every hour-line, as alſo to the 
Stile and Subſtile,draw lines to the full extent of the Table or Flower, 
and you ſhall find them to be of a competent largeneſs. Then accord- 


ding to the bigneſs of your Plain cut off the hours, Stile, and Subſtile, 
leaving the Center quite out, and your Work is finiſhed. 


CHAP. X1iV, h : 
Concerning Declining, Reclimng, and Inclimng Dials, 


WE (hould now ſhew the manner of drawing hour-lines upon de- 
clining, reclining, and inclining Plains, of which there are ſe- 
veral varieties, and many cautions , which in this place, and at this 
time would be too many to enumerate : but i this which hath been 
already delivered concerning Upright decliners ſhall be kindly ac- 
cepted , it ſhall animate me to do the like for all other Plains whatſo- 
ever. 


LL forts of Inſtruments belonging to the Art of Na- 

vigation, are to be ſold by John Se/ers living at the 
Sign of the Marirers Compaſs and Sphere at the Hermitage 
Stairs in Wapping ; where you may be alſo inſtructed in 
the uſe of any of them, by the ſaid John Selers. 
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INSTRUMENTS 
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The Oe of the Pareſtoff. 


>@>D Ery common and ordinary it 15 tor men at Sea, to take 
72 the Meridian altitude of the Sun and Stars with this 
Inſtrument, and thereby they find the Latitude 
that they are in , the which co perform, take notice 
0: theſe following Precepts and Examples. 

Firſt, You muſt hold the end of your Staff, as A, 
to the corner &f your <ye ; and there ler it reſt upon 
your Eye-bone, as near the corner of your eye as you can with conve- 
nience, ſo it doth not iiindec your fight : Then you are to look up to 
the upper end of you: Crofs, as at K, for the Sun, and you are to look 
at the lower end of the Croſs, as at 1, for the Horizon : but 1f you 
cannot ſee the Hor:zon at the jower end of the Croſs, but you do ſee 
all Skle and no Water; then you:mnſt draw your Crols a little nearer 
ro your eye, but if on the contrary,you do ſee all Water and Skie , 
chen you muſt ſlide your Crols x iiitle farther from your eye,and then 

ou muſt mai. obſervation again as betore, and then it you ſee the 
center of the Su.1 at tne upper end of the Croſs, and the Horizon at the 
lower end of the Croſs,then your Croſs doth ſtand as it onght,and thar 
is all that you have to do : Then you muſt wait till che Sun be on the 
Meridi4", and you muſt make Obſervation again as oft as your judg- 
ment {hall chiak fit,and as.yon find the Sun to riſe, you muſt draw your 
Croſ; a litile nearer to your eye ;, but if the Sun be fallen, then you 
| bs Wil 
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bo The Figure of the Foreſtaft. 
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| 4Z4E will not ſee the Horizon , for the Water will hide it from you, and in 
[+00 ſuch a caſe as this you muſt not alter your Croſs, but look on that line 


OR = on your Staff that your Croſs doth belong to, and thoſe degrees and 
46 9: & | | minutes 
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nates that the Croſs doth ſtand at, is the Suns Meridian altitude. 
Thus I have ſhewed you how to take an Obſervation by the Fore- 
faff - The next thing that followeth in courſe , will be to ſhew you 
how to work your Obſervation , which to do, take notice of theſe 
tollowing Rules. 


To work your Obſervation. 

If the Sun hath North Declination, and be on the Meridian to the 
Southwards of you, then you muſt ſubſtract the Suns Declination from 
your Meridian altitude, and the remainer 1s the height of the Equino- 
Etial, or the complement of the Latitude North, 

Bur if the Sun hath South Declination, you muſt add the Suns De- 
clination to the Meridian altitude, and the Sum is the height of the 
Equator, or the complement of the Latitude North, 

[f the Sun hath North Declination, and be on the Meridian to the 
Northwards,then add the Suns Declination to your Meridian altitude, 
and the ſum is the height of the Equator, or the complement of the 
Laticude South, 1t the ſaid ſum doth not exceed go deg. but tf 1t doth 
exceed go deg. you mult ſubſtract go deg. 2: the ſaid ſum, and the 
rcmatiner 1s your Latitude North. 

It the Sun hath South Declination, and be to the Northwards at 
Noon, you muſt then ſubſtra& the Suns Declination from his Meri- 
din altitude, and the remainer is the complement of your latitude 


South. 
When the Sun hath no Declination , then the Meridian a'titude 1s 


_ the complement of the latitude. 


If the San be inthe Zenith, and if at the ſame time the Sun hath no 


Declination, then-you are under che EquinoRial, . 
But if the Sun hath North Declination, and-in the Zenith, then look 


how nay deg. and min. the Declination is, and that is the latitude 


that EFIn ein North, 
:- if your Declination be South, then you- are ſo much i in Sourft 


: hr 


If you obſerve the Sun or a Star upon the Median beneath the 
Pole, then add your Meridian altitude to the complenyent of the Sun 
or Stars Declination, and the ſum is the height of the Pole. 

Rales for Obſervatieonia North: Latitude. 
Admit I am at Sea, and obſerve the Suns, Meridian | altitude to be 
Ez: 42 
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4z deg. 20 min. and at the ſame time the Suns Declination is t © deg. 


10 Min, North, I demand the Latitude that I am in 
The Meridian altitude 42 deg. 20 min. 
T he Declination North Subſt. 10. IO. 


M— 
—— 


T he complement of the Latitude 3 2 0 
90 oſs 


T he Latitude that I am un 57 5o North. 
Admut a Ship at Sea the 22 of /fay, Anno 1668, and1 find the 
Suns Meridian altitude to be 65 deg, io m. I demand the Latitude. 
The eMeridiax altitude 65 deg. 10 min. 
The Declination North Subſt. 22 15 


———— 


The complement of the Latitude 42 i, 55. 
90 oſs) 


The Latitude that I am in 7 5 
Admit a Ship at Sea the 27 day of Nov, Anxs 1687, and I find the 


Suns Meridian altitude to be 26 deg. 3o min. I demand the Latitude: 


that Iam in. 
| The Meridian altitude 26 deg. 3o min, 
The Declination Sonth Add 8" 22 44 


The complement of the Latitude 49 14 
9O OO 


The Latitude that I amin 40 46 


Admit a Ship at Sea the 2 5 day of April, Ar. 1665. and I find thie 
Suns Meridian altitude by obſervation to- be 5 8 deg. 45 min. I de- 


tl 
To 


mand the Latitude that I am in. 


The Meridian altitude - 58deg. 45 min. 
The Declination North Subſt. 16 31 


The complement of the Latitude 4.2 "I 
SO IRE 90 of) 


—_ 


T he Latitude 1 am 47 46 
Admit a Ship at Sea the 1 2 day of June, An.1669. and I find the 
Suns Meridian altitude by obſervation to be 80 deg, 3 5 min. North, 
I demand the Latitude that Lam. in. - 
| En ”Y 
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Fhe Meridian altitude N. 80 deg. 35 min. 
T he declination North Add 23 31 


I 04. 06 
99 In 
The L atitude that 1 am in 14 G60 North; 


Admit a Ship at Sea the 22 of Auguſt, Ano 1771. and the Suns 
Meridian altitude was obſerved to be 85 deg, 15 min, North, 1 de- 
mand the Latitude that I am in, | 


The Meridian altitude 35 deg. 15 min. 
T he Declination North Add 08 17 

93 32 

90 00 


The Latitude that I am in 03 32 Notth. 


Admit a Ship at Sea the 20 of Fune Anno 1657. and the Suns alti- 
tude was 66 deg. 45 min. North, I demand the Latitude that the 


Ship is in, 
The e Meridian altitude 66 deg.. 45 min, 
The Declinatios North Add 23 I'5 min, 
90 ©O 
90 oN 


The Ship ® under the Equinotial' 09 00 


Rules for obſerving the Stars. 

Admit I am at Sea, and obſerve the Bus Eye upon the Meridian ; 
and I find his Meridian altitude to be 5o deg. 3o min. I demand the 
Latitude that I am in. ne 2H 

The Declination of this Star us I5 deg. 46 min. North. 


The Meridian altitude Fo 30. 
The Declination North, Subſt. 15 46 
Complement of the Latitude 34 44. 
| ESE > OO 
The Latitude T am in 55 16 North, 


Admit ] am at Sea, and I obſerve the bright Star in the Great Dogs 
Mouth, and I find his Meridian altitude to be 35 deg. 45 min. I de- 
mand the Latitude that I am in, , 

| The 
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T he Declination of this Star 15 16 deg. 15 min, *So;rh 
The Meridian altitude 35 45 
The Declization South Add I6 5. 
The heighth of the Equator 52 oſs 
90 
The Latitnde that I am 1n 58 


Rules for Obſervation in South Latitude, 

Admit a Ship at Sea the Io day of May, Anxo 1 674. and I 61d 
the Suns Meridian altitude by obſervation to be 62 deg. oo m. Norih. 
I demand the Latitude thar the Ship 1s 17. 

The Meridian altitude Narih 62 deg. 00 min. 
T he Declination North Add 20 OS : 


The Compuenent of the Latitude $2 o8 
90 OO 


The Latitude that tne Ship #5 1n 07 52 South. 


Admit a Ship at Sea the 15 day of fannzry, Anno 1692. and 11 
Longitude i 50 deg. Eaft, and I find the Metidian altitude by obſcr- 
vation to be 58 deg. 45 min. North. I demand the Latitude that the 
Ship 1s 10. 

The Declination inthe Meridian of Londoz for the 1 5 of Fanwary 
as aboveſaid, is 18. deg. 57. min. the daily difference in Declination 
at this time is 1 5 min. therefore it you look in the Table of Propor- 
tion , you will find the proportional minutes to be 6 min. which you 
muſt add tothe declination in the Meridian of Lexdoz, and the ſum 
will be the true declination tor the Longitude of 1 50 deg. Eaſt, which 
is 19 deg. 03 min. | 

The Meridian altitude North, 58 deg, 45 min. 
The Declination South, Subſt, 19 03 


The complement of the Latitude 42 


| go ©Oo 
The L atitud: that the Ships in Fo 18 South 


' Admit a Ship at Sea the 12 day of Taly, Anno 1673. and I find the 
Suns Meridian altitude to be 66 deg. 5 z min. North. 1 deraand the 
Latitude. 


The 
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The Meridian altitude North, 66geg. 62 min. 
| 7 he Delination North, Add 20 I 4 


The complement of the Latitude 87 06 


90 o0|_ 
| The Latitude required South ©2 5 4 


Admit a Ship at Sea, the Suns declination being 15 dg. 30 mn. 
Fouth, and the Suns Meridian altitude £o deg 45 min. South , 1 de- 
mand the Latitude that the Ship is in. 

Anſwer , 06 deg. 15. m. Sonth, 


"3 


Admir a-Ship at Sea, the S'1ns delcination being T1 deg. 14 Min. 
South, and the Srins Meridian 31titude 79 deg. 38 min. South, | de- 
mand the Latitude. 

A-rſwer, The Ship is in Latitude oo deg. 5 2 min. 
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4 Note, If you obſerve by the lower part of the Sun, you muſt 
add 16 min, for the Suns ſemidiameter , and the ſum wil 


be the true altitude of the Suns Center. 


The Vſe of the QUADRANT. 


WW Hen you take the height of the Sun with a Quadrant, you muſt 

ſtand with your back ro the Sun, and you muſt hold the handle 
of your Quadrant, as C, in your hand, and you muſt hold the Sight- 
Vane to your Eye, and then you muſt hold your Quadrant as upright 
as you can ; Then you mult look through the Sighr-Vane upon your 
Horizon-Vane, and you muſt bring the upper part of the ſhade to lie 
upon the upper edge of the ſlit on your Horizon-Vane; and at the ſame 
time you muſt look for the Horizon through the lic of your Horizon- 
Vane: But if you cannot ſee the Horizon, but you do ſee all Skie and 
no Water, then-draw yout Sight-Vane a little lower down towards C : 
But if you ſee all Water and no Skie,then put your Sight-Vane a little 
higher up towards F, and when you have done fo, obſerve again, and 


then iſ you ſee the ſhade lie upon the upper part of the flit on the Ho- 
r1zO0n 
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The Sea-mans Glaſs. — 
rizon Vane, and you at the ſame time to ſee the Horizon through the 
Sight Vane, then that is all that you have todo: Then you mult wait 
till the Sun be on the Meridian, and you muſt tend the Sun, and make 
obſervation as often as your judgment ſhall think fit : But if the Sun 


The Figure of the Quadrant. 


be fallen , then when you go to obſerve again, you will not ſeethe 
Horizon, for the Water will hide it from you, then you muſt not 
alter your Vanes; but you muſt let them ſtand as they were, and 
leave off obſerving ; Then look whar degrees do ſtand by the upper 


cdge 
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edge of your ſhade Vane, which note, and look likewiſe what degrees 
ſtand againſt your ſight,by your ſight Vane ; which add to the tormer 
degrees noted by the ſhade Vane, and their ſum 1s the diſtance from 
the Zenith to the upper edge of the Sun, to which ſum it you add 16 
min. Which 1s the Suns Semidameter, you will have the true diſtance 
of rhe Suns Center from the Zenith, or the complement of the Meri- 
Gan altitude : for if you obſerve by the upper part of the lta6e, then 
it 15 the upper limb of the Sun thar gives the ſhade : But rf you odicrve 
by the lower part of the ſhade, then it is the lower limb of the Sun 
that gives the ſhade. Therefore, it you obſerve by the noper part ot 
the ſhade, you muſt add 16 min. but if you obſerve by the under pait 
ot the ſhade, you muſt ſabſtra& 1 6 min. to or trom what your In{tru- 
ment gives, and the ſum or ditf-rence 1s the true diſtance of the Suns 
center from the Zenith. 

Thus I have ihewed you haw to take an Objervation with the 


a 5 


Quadrant , I come now to thzw you how ro work your Oblervation. 
The difference that-there is in working of an Oblervation taken by 
the Foreſtaffand the Quadrant, is only this. By the Foreſt :tt you dc 
take the altitude, but by the Quadrant you do take the coinpiemenc 
of the altirude, or the diſtance of the Sun from the Zenith, bur the a]- 
titude is the diſtance of the Sun from the Horizon, therefore it you do 
ſubſtract the complement of the altitude .from 9o deg. the remainer 
will be the altitude which you muſt uſe, as you were thewed in the ule 
of the Foreſtaff. | 

But becauſe it is uſual to work Obſervations that are taken by the 
Quadrant, by the complement of the Suns Meridian. altitude, I will 
therefore give you ſome general Rules, ard afterwards ſome particu- 
lar Examples, and then I thall proceed to what tolloweth 

If the Sun hath North declination, and you in North Lartitude,and 
the Sun upon the Meridian to the Southwards, then 1t you add the Suns 
declination to the Zenith diſtance, or complement of the Suns Meri- 
dian altitude, the ſum, will be the Latitude that you are in, 

But on the contrary , If the Sun hath South declination , you mult 
ſubſtra& the Suns declination from the Zeniths diftance, and the re- 
mainer will be the Latitude that you are 1n. | | 

If yoube in South Latitude, and the Sun to the Northwards of you, 
then if the Sun hath South declination, you muſt add the Suns dec)ina- 
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N 2 The Sea-mans Glaſs. 
tion to the Zenith diſtance, and the ſum will be the Latitude that you 


are In South, | 
But it the Sun hath North declination, you muſt ſubſtra&t the Suns 


declination from the Zenith diſtance, and the remainer will be the La- 
:irude that you are 1n South. 


4] ] might have been more large herein, giving you more 
general Rules : but if you underſtand thoſe Rules that 


_ I haye written for the uſe of the Foreſtaff, you cannot 
err in uling your Yuadraxt. 


Admit a Ship at Sea the 10 day of Apri/, Anno 1668. and I find 


the upper limb of the Sun to be diſtant from the Zenith 34 degrees 
4.7 minutes ; the Sun being upon the Meridian,I demand the Latitude 


that Il amin, 


Rules for Obſervation in North Latitude. 


Complement of Meridian altitude. 34 deg. 47 min. 
The Suus Semidiameter add oo 16 


Diſtance of Suns renter from Zenth 3 5 *I 
Declination North add 11 55 


—— 


Latitude that the Ship ts 11 46 58 


A Ship at Sea the x 4 of Auguſt, Anno 1672, and I find the Com- 
plement of the Suns Meridian altitude by obſervation to be 28 deg. 
4d min. South, I demand the Liticude that the Ship is in, 

Complement of Meridzan altitude 28 deg. 48 min. 
Suns Semidiameter add oo I6 


——_—— 


Diſtance of Suns center from Zenith 29 04. 
Declination North add 10 2 


7 he Latitude that the Ship is in 39 56 


Admit a Ship at Sea the 1 3 day of Sept. Ano 1674. and I find the 
Complement of the Suns Meridian altitude by obſervation to be 47 


deg. 35 min. Idemand the Latitude that lamin. 
| Com- 


1he Sea-mans la! 62 
Complement of Meridian altitude 47 deg, 3 5 nia, 


Suns Semidiameter add co 16 
Diftance of Suns center from Zemth 47 FI 
Declination South ſubſt ca&t _O© T3 


Latitude that the Ship ts 11 47 38 
Admit a Ship at Sea the 5 day of November, Anno 1665. and | 
find the Complement of the Suns Meridian altitude by obſervation te 
be 52 deg. oo min, Idemand the Latitude thar the Ship is 1n. 
Complement of Meridian altitude 52 deg. 00 min. 


Suns Semmidianmeter add OO 15 
Diſtance of Suns center from Zewith 02 16 
Declinavion South ſubſtrac 18 45 
Latitude that the Ship i 11 [33 TY 


Admit a Ship at Sea the 27 of May, Ann 1692, andl1 hind the 
Sun to be tothe Northward of me ; and I find the complement of his 
Meridian altitude by Obſervation to be 1o deg. 15 min. 1 demand 
the Latitude that the Ship 15 1n. 


Suns Declination North 22 deg. 49 Mm. 
Complement of Meridian altitude 10 I 5 

T he Suns Semidia«me:er add oo 16 
The true Zenith diſtaizce ſubſtraRt 10 21 
Latitude that the Ship #5 11 I2 18 N. 


Admit a Ship at Sea the 2 g day of June, An.1695- and the Sun 
being upon the Meridian, I find by obſervation that the upper Jimb 
of the Sun is 6 deg. 42 min. to the Northward of my Zenith, I de- 


mand the Latitude rhat I am in. 


Suns Declination North 22, deg. 26 min. 
Suns Semidianmeter add OO 16 
Suns ſupream marg.diſt from Zemth 06 4.2 
Diſtance of Suns center from Zenith 06 58 
Latitude that the Ship 55 11 [3 I 28 


A Ship at Sea the 21 of July, Anno 1582. and I am 1n Longitude 
165 deg. Weſt,and the Sun being upon the Meridian, I find by obſcr- 
_ vation thar the ſupream margine of the Sun is 16 deg. 45 min to the 


Northward of my Zenith, I demand the Latitude thar the Ship is 1n. 
M 2 Declination 
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Declination North 18, deg. I 5 min. 
Proportional miuntes ſubſt. - 00 06. 


mic 


Suns D:clination in the Merid given 18 ©9 
Snns ſupream marg.diſt from Zenith 16 45 


Suns Semidiareter add of, 16 


Sus center diſtant from Zenh 17 ©1 
Latiitale that the Ship ts in oÞ 08 


Rules for o'ſervation i Som:h Latitude, 


Admit a Ship at Sea the 15 day of Jaly, An.1691. and I amin 
Longitude 1 5 © deg. Eſt, and the Sun being upon the Meridian,I find 


the Complement of his Meridian altitude by obſervation to be 48 


deg. 28 min. North, I demand the latitude that the Ship 1s in. 


Complement of Meridian altitude 48 deg. 28 min. 
Suns Semidiamtter add oo 15 

Suns center diſtant from Zenith 48 44. 
Declination North ſubſtract 19 47 


| p—_—— 


Latitude that the Ship #5 tn 28 57 8S. 
Admit a Ship at Sea the 25 of Ottob. Anno 1655, and in Longi- 
tude 1 20 deg. Weſt, and the Complement of the Suns Meridian altj- 


tude by obſervation is 27 deg.2 9 min. Nerth, I demand the Lati- 
rude that the Ship is in. 


Complement of 7ſeridian altitude 27 deg. 29 min, 
Suns Semidiameter add 00 "i 


Suns center diflant from Zenth 27 45 
Declination Sonth add 16 46 
Latitude that the Ship #5 14 43 433 ©; 

Admit a Ship at Sea the 25 of December, Anno 1694, and I find 
the Sun upon the South part of the Meridian,and I find by obſervation 
that.the complement of the Suns Meridian altitude. 1s 1 5 deg. io m.. 
1 demand the Latitude the Ship 1s 11. 


Com: | 
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Complement of Meridian altitude 1 5 deg. 10 min. 


Suns Semidiameter add oo 15 
Suns center from the Zewitn 15 2 6 
Declination South 22 AF 
Latitude that the Ship 15 in O07 19: 


Thus much I thought neceflary to add by way of explanation of rhe 
foregoing Tables, to ſhew a perfet way of Obſervation, I might, 


I confeſs, have been more copious herein , but not more plain z and 
that perſon who reads this,and cannot underſtand the uſe of the Tables, 


and how to take and work his Obſervation with more exactnels than 
hath been formerly uſed, 1 fay, I may very well rank ſuch a perſon 


amongſt the diſ-ingenious, as a man unfit to intermeddle with things of 


this nature. 
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The Uſe of the Bow. 


Ake the handle of the Bowe in your hand, v:z. C, and hold your 

Bowe as upright as you can, then bring your light Vane to your 
eye, and look through yonr fight upon your Horizon Vane, and you 
muſt hold your Bow ſo, that the upper part of the thade may lie upon 
the upper part of the ſlit on your Horizon Vane, and at the ſame time 
you muſt look for the Horizon,through the (lit of your HorizonVane: 
But 1f you cannot ſee the Horizon,bur you do ſee all sky and no water, 
you muſt then draw your ſight Vane a little lower down towards C. 
Bur if on the contrary. you do ſee all water and no sky, then flide your 
fight Vane a little higher up towards D, and then make obſervation 
again, aad then if the upper part of the ſhade doth lie upon the upper 
part of the (lit, and at the ſame time you do ſee the Horizon through 
your fight, and ſo through the {lit of the Horizon Vane, then that is all 
that you have todo. Then you muſt wait and make obſervation as 
often as your judgment ſhall think fir, until] ſuch time as the Sun be 
on the Meridian ; and if the Sun be to the Weſtwards of the Meri- 
dian, then you will perceive the Sun to be fallen,and then you will not 
ſee the Horizon when you obſerve , for the water will hide it frem 
you, and then you have done obſerving for that time, Then 
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Then look what degrees and minutes do ſtand againſt your ſight 
at your ſight Vane, which note, and look likewiſe what degrees do 
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ſtand by the upper part of the ſhade Vane ; which ſubſtra& from the 
former degrees noted by the ſight Vane, and the remainer is the Suns 
Meridian altitude , or the diſtance of the upper part of the Sun from 
the Horizon , from which it you ſubſtra& 16 minutes, which 1s the 
Suns Semidiameter, the remainer will be the diſtance of the Suns cen- 
ter from the Horizon, or the true Meridian altitude. 

Now for to work your Obſervation, after you have the true Meri- 
dian altitude, you are to follow the ſarae method that I have given you 
for the Foreſt aff. 
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The Uſe of the NocTuRNaL, 


Et the Tooth to the day of the Month, and hold it faſt ſtanding in 
that ſort : Then lift up the Inſtrument, and hold it as upright as 
you can, only bow the uppermoſt part thereof ſo much rowards you, 
until you may ſee the North Star through the hole in the center of the 
No&turnal. Now when yon ſee the North Star through the hole, then 
wind the Rule about, until by the cyphered edge of the Rule you may 
ſee the firſt of the Guards on the L:tr/e Beay , now if at the ſame time 
you ſee the North Star through the hole,and the firſt of the Guards on 
the Little Bear,by the edge of the Rule; then that is all that you have 
to do at that time, Then look bythe edge of the Rule on the Hour 
Circle, and you will ſee the true hour of the Night. And ſee what 


point of the Compaſs the edge of the Rule ſtandeth by, and that point 


ſheweth you the bearing of the Guard Star from the North Star. 
Example. 


Admit the 10 day of February 1 obſerve at 7 a clock tu the evening, 
IT demand the Bearing of the Guard Star from the North Star, 
If you look on the back(ide of the Nocturnal, you will find the 


edge of the Rule to ſtand againſt the North-eaſt point, which is the 


point of Bearing delired. 
« You are to take notice that you muſt always hold the Fore- 


{ide of the No&turnal next your face. 

Admit I obſerve the height of the Narth Star tobe 42 deg.10 min. 
and 1 find by the Nofturnal at the ſame time that it #6aNE by N 
Guard, I demazd the height of the Pole. 

The Table that 1s in the 87 page of the Seamans Kalender ſheweth, 
that when itisa NE by N Guard, the North Star is 1 deg. 3 min. 
above the Pole ; theretore I ſubſtra& this 1 4. 3 m. from 42d. 10 m. 
and the remainer is 41 d.7 m-which is the height of the Pole deſired. 

Admit 1 obſerve the height of the North Star to be 45 deg. 22 m. 
and I find by the Notcurnal at the ſame time, that it s aS $E Guard, 
1 demand the height of the Pole. 


By 


: 
W 
$: 


BY 11/6 Ota-mans Viaſye 


By the Table aboveſaid, I nd that witha $ S E Guard the North 
Star is 2 deg. 29 min. under the Pole, therefore I add this 2 deg. 2 9 


min. to 45 deg. 22 min. ard the ſum is 47 deg. 51 min, which 1s the 
heighth of the Pcle delired. 
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Ship being in the Latitude of 43 deg. 3o min. North, ſhe ſails 
SY by $. 104 leagues, I demand the Latitude that the 1s in,and 
the departure from the Meridian, 

Set one foot of your Compaſſes in 8 points and extend the other 
to 3 points, then ſet one fuot in 104 in the line of numbers, and ex- 
tend the other backward, and it will fall in 58 leagues, . which is the 
departure from the Meridian : Then ſet one foot in 8 points, and ex- 
tend the other to 5 points; then ſet one foot in 104 number, and ex- 
tend the other backward, and it vill fall in 86 Leagues, which 1s the 
ditterence of Latitude. 

86(4d.18m 43d. 39 m, Latitude departed 
2J 4 18 6 
39 12 Latitude the Ship ts in: 


A Ship being 1s the Latitude of 50 deg. 20 m. North, ſails NNW 
87 leagues, 1 demand the Latitude that ſhe ts in , and the departure 
from the Meridian, 

Ser one foot in $8 p. and extend the other to 2 p. then ſet one foot 
in 57 V, and extend the other backward, and it will fall in 2 3 leagues, 
which is the departure from the Meridian, Then ſet one foot in 8 p. 
and extend the other to 6 p. then ſet one foot in 37 N. and extend the 
other backward, and it will fall in 80 leagues, which is the difference 
of-Latitude 


$85 (4d, com. 50d.20 m. Latitnde departed 
27 4 90 


| 54 20 Latitnde the Ship #5 1n, 
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A Ship being in the Latuude of 51 deg. 15 m. North, ſhe ſails 
SEbS, wntil ſhe be inthe Latunde of 46 deg. 45 min. 1 demand the 
diſtance run, and the departure from the Meridian. 

Set one foot in 8 p. and extend the other to 5 p. then ſet one foot 
in 90 N. and extend the other forwards,and it will fall in 109 leagues, 
which is the diſtance run, =; 

Set one foot in 5 p. and extend the other to 3 p. then: {et one foor 
in 90 n. and extend the other backward, and it will fall in 60 leagues, 
which is the departure from the Meridian. - 

A Ship being 14 the Latitude of 48 deg. 00 m. North, ſhe ſails be- 
teen the South and th: Eaſt until ſhe be in the latitude of 42 deg.30 m. 
and till her dit ance run be 13 4 leagues.” 1 demand the Courſe that ſhe 
hath ſailed, and the departure from the Meridian ? 


Latitude departed 48 deg. co min. 
Latu nude (he # in 4.2 JO 
Difference of Latitude © 5 3 © 
Leagues SS 


Set one foot in 1 34::N. andextend the other to-1 110 N. then- {et 
one foot in go lines, and extend the other backward,” and it will tatt 
in 55 deg, oo min. lines, which is the complement ot the courſe , 
therefore the courſe 1s 3 5 deg. oo min. from the South-eaſt- wards, -: 


Set one foot in go 4. line, and extend the other t9 3.5 d. linegghen 


ſet one foot in 1 34 N. and extend the other backward, and it will:tall 
in*-7 N, which 1s the depa: ture trom the Meridian, | 
| A Travs, | 

A Ship being inthe latitude of 42d. o0 m, North, ſhe ſails SE bS 
68 miles,aud theuſaiisSWÞSxy 5 miles, and then ſails W N W 75 
mules I demand the cow ſe and aitarce. ſailed fromthe firſt place of 
departure ? 

Set one foot in 3 p. andextend the other to 3 p. then ſet one foot in 
68 n. and extend the other backward, and it will fall in' 38 N: which 
in is the Eaſting in the firſt courſe.  * HA 

Set one foot in > p. and extend the-other to-5 p. then ſet one foot in 
68 n andextend the other backward, and ir will fall in 56 N. which 
is the Southing of the firſt courſe, EYE 

Next Set foot one in 8 p. andextend the other to 5 p. then ſet one 
foot in 55 N. and extend the other backward, and it will fallin 45 N. 
which is the Weſting in the ſecond courſe. Set one foot in 8 p. and 
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extend the other to 3 p. then ſet one foot in 55 n. and extend the other 
backward, and 1t will fall ia 30 n. which is the Southing in the ſecond 
courſe. Set one foot in 8 p. and extend the other to 6 p. then ſer 
one footin 75 n. and extend the other backward , and it will fall 
in 69 n, watch 13 the Welting in the third courſe, Then ſet 
one foot in 8 p. and extend the other to 2 p. then ſer one-foot in 75 
n. and extend the other backward, and it will fall in 28*n. which is 
the Northing in the third courſe, 


North Soath 
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57: difference of Latitnde. 


Set one foot in 76-n, and extend the other to57*n; then ſet one 
foot in 45 d. tan. and extend the other backward, and it will fall in 
5 3 deg. oo min, tan. whichis the courſe from the Southweſt ward,v;z. 
SW $8 deg. Weſt. Set one foot in go line, and extend the other to 
534, (ine, then ſet one foot in 76 n. and extend the other forward , 
and it will fall in 96 n. which is the diſtance run from the farſt place 


of departure. 
; 
S47(2d.52m. 40d. com. Latitude departed 


Z& 2 52 diff. of Latit. Sub. 


37 08 Lat, the Ship ts in. 


o AM Ship being in the Latitude of 50 ve. Io m. North, and i; 


Longitade 5 d. 2.4 m. Weſt, ſhe ſails firſt SS E 72 mules, and then ſails 
wW F W 45 miles, and then ſails E b N 67 mules,and then ſails NNE 
$5 miles, and then ſails WS W 40 miles, now 1 demand the courſe 
end diſtance ſailed from the firſt place of departure ? likewiſe the lats- 


rude and longitude that the Ship #5 11. 
| 1 Courſe 


” 
- 


Lg 


! 


|. C8p 2p 72n 27;n Eaſt 
. Courſe vp 6p 72n 66n South 
8p &p 45n_ 41h Weſt 
- Courſe), Þ 2p 45n 17n vouth 
8p 7p 67n 65;n Eaſt 
3 Courſe 5 p Ip 67n. 13n North 
3p 2p 85n 3h Ml 
4 Courſe, 6p 85n 78n North 
8p. 6p 4on 36:in Weſt 
) Courſe Z p 2p 4on 15n. South 
North South E aft Weſt 
= TR 27, 4L. 
78 x7 655. 365+ 
——. @5 Z2 TC 
91 i SH 77; 
98 125 | 
Narthing Sourhing FBaſtirgg. Weſting 
Southing 9d CEofting I'25 
ng 91 Weſting TY; 
Diger- of Latit;: o7 Departare 47; 


Set one foot in 47: n. and extend the other..to. 7n. .chen ſet one 


hd 


- 


foot in 4.5 d. tan. extend the other backward, and it will fall in $1 d. 


26. m. tan. Which is the courſe from the South Eaſtwards , 
E by S 1 B.Set one foot in 9: deg. fine,and extend the other 081 deg. 


VIZ, 


36. mM. ſine, then ſet one foot in 472 n. and extend the other forward, 


and it will fall j jn 438n. whuchis the diſtance run from the c 0 place 


of departure. 


T he Lint tude departed 


Difference of Latitnde 


The Latitud. the S hip z 14 18 


The middle Latitude 
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92 The Sea-mans Glaſs. 
Set one foot in go deg. ſine, and extend the other to 39 dep, 5 4 m. 


ſine, then ſet one foot in 475 n. and extend the other forward, and it 
will fall in 74 n. which is the difference ef longitude in miles. 


Longitude departed 5 deg. 24 m. 
Difereads of Longitude I I 4 


”— 


The Longitude the Ship #s 11 4 1o Weſt, 


Note, If you bein Weſt Longirude, and fail to the Eaſtward, and 
muſt ſubſtra& your difference of Longitude from your Longitude de- 
parted, and the remainer is the Longitude that the Ship is in : Bur 
if youſail to the Weſtward, you mult add your difference of Longi- 
tude to the Longitude departed, and the Sum 1s the Longitude that you 
are in: But if you be in the Eaſt Longitude, then failing to the Eaſt- 
ward your Longitude increaſeth, and failing to the Weſtward your 
Longitude decreaſeth. 


A Ship being in the Latitude of 41 deg. 30m. North, and is 
Longitude 10 deg. 20 min. Eat, (he firſt ſails SEbyS 5 2: miles, and 
then ſails SSW 63 miles, andthen ſails Eby N 47 miles, and then 
ſails NEyEZE 35 miles, andthen ſails NN Wy, W 67 miles, and 
then ſails WNW 73 miles. Now 1 demand the courſe and diſtance 
ſailed from the firſt place of Departure, likewiſe the Latitude and Lon- 


gitude that the Ship ts 1n. 


SEbysS 
SSW 


 EbyNXN 


NEb&;E 
NNW;W 
WNW 
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| The Sea-mans Glaſc. 93 = 
| North South Eaſt weſt A 
9 43 262 24 2 
16; 51 46 28; " 
60 31 67 T2 
273 101 South 
i052FEaſting 1193Weſting 
113 Northing I OFZ 
161-7 a 
I 3 , 
12 &iff, Latitude depart, Merid. 


| Set one foot in 12 n. and extend the other to 13 3 n. then ſet one 
foot in 45 deg. tan. and extend the other backward, and it will fall in 
48 deg. 5o min. tan. which is the courſe from the North Weſtward, 4 
viz, N.H 3 deg. 50 min, Welt. Set one foot in 90 d. fine, and extend +4 
the other to 48 deg. 5o min. ſine, then ſet one foot in 1 1 3n. and ex» 
\ tend the other forward, and it will fall in 18 z, whichis the diſtance 
run from the. firſt place of the departure. | 


, 
Latitude departed 41 deg. 30m. a { 
Difference of Latitude 00 _ - 
Latitude the Ship ts in 4l : 42 - q 
Middle Latitade 41 36 > 


OD 4.5 TO ERS? TER | Fs IT 

Set one foot in go' deg; ſine, and extend the other to 48d, 24 m; 

ſine, then ſe one foot In r 3 7 11. andextend the other forward, and it 
will fall in x 8; n. which is the difference of Longitude in miles. 


| Longuude departed _ xo deg. 20m. 
. _ Dfferenct of Longitude ſubſk, o "18 


” 
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Lengitsde the Ships in Lo O02 { 


94 41 he 9 04-Mans Viajs. 


CI % a 


The Vſeof GunTaERrs LiNE's in meaſuriyg 
OF 


BOARD ad TIMBE R. 


A Dmit a Board to be 10 Inches broad , and 20 foot long , 1 demand 
the Content, 

Set one footin 12, and extend the other to 10, then ſet one foot 
in 20, and extend the ther backward, and it will fall in 16 foot and a 
half, which is the content of the Board required, 


Admit 4 Board to be 15 inches broad, and27 foot long, I demand 
the content, 


Set one foot in 1 2, and extend the other to 1 5, then ſet one foot in 
27 and extend the other forward, and it will fall in 34 foot, which is 
. the content required. 

Admit a Faerd to be 77; jvhes broad , and 2 9 foot long , 1 demand 
the context. 

Set one foot in 12, and extend the ates tO 7z, hs ſet one foot i in 
29, and extend the other backward,and it will fall in 18 foot ; which 
is the content required. 

Admit a Boar, T be 2.7 inches broad, and 9 foot-and a half long , 
demand the content. 

Set one foot in 12, and extend the other to 27, then ſet one foot 
.19 95,a0d extend the other forwagd,and? it will fall in;2 3; for; which 

19the content required. IS 

Admit a piece of Timber tobe g zacbes ſquare, PE: 20 ; long "IP | 
deſire to know how many ſquare foot there is contained in this piece of 
Timber... | 

Set one foot in 1 2, and extend the other to 3, then ſet one foot in 
.2©O, and extend that diſtance i twice backward, and i it will fall in 8 foot 

3 quarters, which is the content required. 

Admit a piece of Timber to be 9g: inches ſquare, I demand the con- 
ton. oY 

. et 


"#49, a hes et. 


| A 4339 ea mans Claſ So 9g o 
Set one foot in 12, and extend the other to 9;, then ſet one foot in 
27, and extend that diſtance twice backward, and it will fall in 17 
foot ; which is the content required, 
| Admit a piece of Timber tobe 18 inches ſquare, and 9 foot long, 1 


demand the content. 
Set one footin 12, and extend the other to18, then ſet one toot 


in 9, and extend that diſtance twice forward , and it will fall into 2<5 


foot ; which is the content required, 
eAdmit apieceof Timber to be 22 4nches ſquare, and 3 5 fot long, 


T demand the content, | | 
Set one foot in 12, andextend the other to 22 ; then ſzt one foor in 


35,4nd extend that diſtance twice forward,and it will fall in 118 toot, 
which is the content required, 


————_— 


The Vſe of the SE C T oO B in Navigation. 


A Ship being in the Latitude of 42 deg, 2 0 min. North, ſhe ſails 


NEbN 104 leagues, I demand the Latitude that ſhe is in, 
and the departure from the Meridian. 

Firſt take the half of 104, which is 5 2,from the Line of Lines,then 
ſet one foot in 90 deg. lines, and open the Seftor till the other foot 
roucheth go deg. lines on the other part of the Sefor, and there let 
the Seor ſtand , then ſer one foot in 33 deg. 45 min. lines, and ex- 
tend the other to 3 3 deg. 4.5 m. (ines, and meaſure that diſtance on the 
line of lines, and it will be 2 9, the double of itis 58 leagues, which 
35 the departure from the Meridian. Set one foot in 56 deg. 1 5 min. 
ſine, and extend the other to 56 deg. 1 5 min. fine, and meaſure that 
diſtance on the line of lines, and it will be 4.3:, thedouble of it is 87 
leagues, which is the difference of Latitude. 


87(46d. 21m, 42 d., 20 m. Latitude departed. 
20 | 4 21 *Diſſerence add 


4.6 ; 4x Latit. the Ship 151n. 
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